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Dr. Chen is a world-leading researcher and has played an instrumental role in the
creation of innovative technologies for MPEG-4 and JPEG-2000 international
standards and digital multimedia at large in his forty-year career. His latest technology
fundamentally changes the paradigm of 3D display from “showing stereoscopic images”
to “projecting light fields” to human eyes and prevents AR/VR displays from causing
eyestrain or dizziness.
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Chih-I Wu

1 A

e TR i
TS
HA R

BOTHE T ~ SEFE T EERHNTIE - FPRAE _AEATEL > Micro LED KRS 1T
TR AHRR i - SRR fe FESE B SR R A - BT A ST
BRI ST A -

Dedicated to research in electronic and optoelectronic components and modules,
particularly in the fields of 2D materials, Micro LED and non-volatile memory, leading
both academic and industrial research and development teams with outstanding
performance. They have made remarkable contributions to enhancing Taiwan's industrial
innovation and international competitiveness
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Chemical Engineering
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w9
Yung Chang

HFUARER
LB TREER RS HU%

BOTHEREOREE - DU A4 S B8 % g RS - BRI SR SBER e
SR ARER I IMBRIERS - 1% FDA 3238 - BT R 3Bl RS T LA Al A2 6
H o HRES

The recipient of the prestigious TECO Award has demonstrated unwavering dedication
to the research and development of membrane technology. Through the relentless
efforts and unwavering commitment, he has pioneered a groundbreaking bio-inspired
zwitterionic charge modified multilayer membrane structure. This remarkable
innovation has revolutionized the global landscape by introducing the most efficient
anticoagulant leukocyte filter known to date, a remarkable feat acknowledged and
accredited by the FDA. The introduction of this innovative membrane material has
established a new industry benchmark in our country’s high-end blood purification
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Mechanical Engineering
Net Zero Emissions

Environmental Technology

AR =
Shu-San Hsiau

BT R RORER
Pl TREERR
AR R TR

BB A - BOUNFE PR - BRI I Y SR L2 B
%ﬁé  BREREEIR AR o B EE SSEFEIT C BB E I - ERKE
Professor Hsiau specializes in the field of mechanical thermofluids and is dedicated
to research and development in Net-Zero Emissions technologies. His achievements
have been successfully applied in biowaste gasification power generation and energy
conservation, effectively addressing energy supply challenges. His significant
contributions to Taiwan's industries towards achieving net-zero emissions through
research and technological advancements are noteworthy.

HRAM
Moo-Been Chang

BT RRER
B TRENTIEAT 8%

BOTR 22 RIS AR BT 28 - SRR AEH - BH B B85 b - BRIV BIE
PIAESESCE R E R WS TS Gl Re i s - BB 2SR B TR
EBER -

Dedicated to the development of innovative air pollution control technologies, Prof.
Chang has outstanding performance in both fundamental and practical aspects. He has
assisted domestic enterprises to reduce dioxin emissions and provides guidance on the
pollution prevention/control, making outstanding contributions to the improvement of
air quality.

gl il oy startup sector, making significant and outstanding contributions to the field.
20 3 o = = - N =1 H
o STSEAEE SRR » BN - SAELETHEC » FURTEREAOK BRI Se0E » 1
Chih Chen IR R SRR © BRI BRI A 2 - R EE » EME -
. . Prof. Chih Chen committed to the research of advanced packaging materials, promoting
BNZRHAECEA SR copper-copper heterogeneous bonding, and being a pioneer in electroplating nano-
MBI TFEE R twin copper. He is a world leader in this field. The research results have far-reaching
St b influence and outstanding contributions to the global advanced packaging industry.
H
P BIHTRE E BBR R BANT  EERR SR MRS IRAIR > Il e P B B RS D N
. Peii BLERRE R IR - B BB SRR MU P iai - BIRTRYER AT R S
Chih-Kuang Yeh BRI SRS o
g Innovative ultrasound vortex technology achieves efficient thrombolysis treatment. The
& b B
BT AL ultrasound contrast agents are used in the early diagnosis of cardiovascular diseases and
B TR BRI R cancer. Combination of ultrasound with microbubbles is also used in the treatment of
e R vascular calcification. These innovative academic achievements have greatly benefited
B IRFERH related industries and made significant contributions.

Biomedical Sciences
Agricultural Technology

NS

Joe-Air Jiang
CANVE 2 W=

AP TSRS
Fit RS £

PAZERY " ERE RS HBMUERHRAE  BAE ROt - SR a ARG - BRI
MRS - IIRIRIR A RN - (e RS AR AL 7 B BRI A R
H %

Dedicated to research and development, Professor Jiang has made substantial
contributions of developing an automatic pest epidemic monitoring system, which
is both innovative and revolutionary; enhancing pest control; increasing agricultural
production values; greatly reducing the use of pesticides; and promoting sustainable
agriculture, environmental friendliness, and health.
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Sports Dedication

FREER
Kuei-Chang Lin
TSNS EES
RETIER

T FE o B AT R B B B > R 1964 B BLE R RE T - REUIN B s
BIRR - BEBANRE AL - Z2HEEANSNGEHLE - HERENEREE - HiEE
BRI - ERKRKLE -

His tireless journey from a grassroots physical education teacher to a national
coach is an inspiring tale of dedication and perseverance. As a hurdler in the 1964
Tokyo Olympics, and later devoting his expertise to the development of archery,
he has successfully nurtured a multitude of archery talents within the nation. He
actively participated in domestic and international competitions, earning remarkable
achievements and international acclaim for his contributions to sports development.
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Chih-Kung (C.K.) Lee

W HFS[ Mm% TG

FHEH R EREAREL - RERTIE AR
Bt L ~ L o HUS A8 - AEERAH) IBM
Almaden Research Center #E{ERFFE & L4F - FEIEH
TGRSR ~ JETE R ~ ST SR A e JBR R SR e S 1 S T
BTAE -

1994 45 » 2113 B 07 22 K E F ) 22T 5%
Fit » HAFRAE R T BB 2R AR PO R AR Ry
T MRS ~ R ~ O 25 R S G BB
HIAESR o BURRHCHBURILEAINL " BRFORAE R
PRI TERE L - HATR TRERIER R TR
&~ EERHIE R G 2 A B R RS R - SEEY)
BREEErd@1: (IoP Fellow) -~ SEEItR LiZffigterdr £

(ASME Fellow) = 2008 FEHEFEBTTAE » 2021 404
ERICAEEE /- = FEESEA > 2023 FE+—Hilt
BV EE AR TR RS H R -

P R AT EASEES AR R - W H 2017 - -
AL EE A TR et & i TR G
K R B A A A DARE /AR TR A AR AR
2 TR LA R R BERR A X, -

Dr. Chih-Kung Lee is currently Chairman of ITRI (Industrial
Technology Research Institute) as well as Chairman of III (Institute
for Information Industry). He is concurrently a Distinguished
Professor at National Taiwan University’s Institute of Applied
Mechanics. He was a former Minister of the Ministry of Economic
Affairs (MOEA). He received his B.S. in Civil Engineering from
National Taiwan University and M.S. and Ph.D. degrees from
Cornell University in Applied Mechanics. He worked at IBM’s
Almaden Research Center in San Jose, California for seven years
before joining the faculty of National Taiwan University. His
research work at IBM was in interdisciplinary research involving
magnetic disk drives, optoelectronic systems, metrology systems,
and piezoelectric systems. He has several patents and technical
achievement awards from his IBM work.

His primary research at National Taiwan University’s
Institute of Applied Mechanics include work on distributed
piezoelectric sensors and actuators for applications in flexible
structure control, shock sensing, and sensor development. He co-
founded the NTU Nano-Bio-MEMS Research Group. He currently
hold a joint appointment as Distinguished Professor at NTU’s
Department of Engineering Science and Ocean Engineering (NTU

ESOE) and the Graduate School of Advanced Technology. He is

a Fellow of UK’s Institute of Physics (IoP) and a Fellow of the
American Society of Mechanical Engineers (ASME). In 2008,
he received the TECO Science & Technology Award and since
2021 has served as presenter for the TECO Technology Awards.
Starting in November 2023, he will take over as Chairman of the
TECO Foundation Board.

He previous positions include President of III (Institute for
Information Industry), Vice-President of ITRI, Director General of
National Science Council, and Principal Investigator of Taiwan’s
National Energy Program Phase II and Phase III (NEP-II and NEP-III).

He has won many awards such as National Taiwan
University Excellence in Teaching Award (2007, 2021 & 2022),
Gold Medal Prize from 26th World Genius Convention (2012),
TWAS Prize in Engineering Sciences (2007), TECO Technology
Award (2008), NTU Distinguished Teaching Award (2002 &
2007), Y. Z. Hsu Award (2002), Acer Foundation Gold Medal
Dragon Award (1999 & 2000), Photonics Spectra’s Circle of
Excellence Award (1998), IBM Invention Achievement Award
(1994), IBM Outstanding Technical Achievement Award (1991),
IBM Research Division Annual Accomplishment Award (1989
& 1990), ATAA Jefferson Goblet Award (1987), and Taiwan Air
Force Award (1983).
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Homer Chen - 67 i (1956 4E 4 1 )
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EHUNFRE Y EUABAE A MPEG4 & JPEG-
2000 A RHEF 2 — > & R/WRHUY RGEHA
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GRABBRZEARES -

Dr. Chen is a world-leading researcher and has played an
instrumental role in the creation of innovative technologies
for MPEG-4 and JPEG-2000 international standards
and digital multimedia at large. His latest technology
fundamentally changes the paradigm of 3D display from
“showing stereoscopic images” to “projecting light fields”
to human eyes and prevents AR/VR displays from causing

eyestrain or dizziness.
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TR, BIRA RBES S
FRIFH RAEZRAEF - EEEF
BAHLRNLEE B -1 B
BEW AT ANE > TEELMER
PREHZNAMBEAM . ARAAER
BED DRMEA—GRIE  BRER
HoF2BRAFCERPY - HE TR
B MR EREROMEAR -
BEBRY B BEER2ZMMHB
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R BRIA Rl i BNE a1 I i T e

AEAAAFHIHR I OHEX "Bh BHARL K
MBEREZATRBX RERo+FAMTRAT LR &
FTHALBTRGC UG BRI LR BPHDEEL
BRETA-TH MIWAE - S4B  RLEAS
o LEABRERT RN "AFS L BEETH (Visual
Reality » H#AVR) - e T M F 4B T EBAHMAENED
REG > OAALYARSELHRBAURTIERIR - #
A—B5AAANEH - SaAMBEDHFAEXEH
#4a 3D Br & “MPEG~ JPEG~ B2 F & - % B A - BAT%
(Augmented Reality  ##5AR) ¥ > DA LA BHATE
BEHHEH AH5—QA%H > REBRABALERBGHEX
BB EILH - B THBUERFX > AM—F &F ABGEH
FBITREBRERESH  —F DA CHBBEF -2 MA
B EAHBRTHAGE  LAMRFEAEBERES
ORI LEFGAS O RRELBHAY > DA LEHK
BHRFUBRBEIALFBAXABAAY - FHAELENEZ
2R REMBABGHBURERAZEEH AL T -

BRZZ SV ERI ISR BB R AR > PRI R T
BT B R P R AL A B B0 2 AR R e 2
TiES NV A E Y o i HAE A E 2 R
A T R - 5 B BRAM PRI ET 2 A s sl o
413D 5t ~ MPEG ~ JPEG ~ U7 F5E - PLEDL - BAHE
1% (Augmented Reality, f5iff AR) & » 2#0H hAE RIS
HHEEIN G - PimEGE 22 MR BRZZSEF] " Homer
Chen ; TEERNI G AR BB 19— 4T -

e E PR E SR B RS 5 HERZAN & ACHE T S
AN FLECER - A2 Al =5 R BT 52 Y 38 2 25 3 (Thomas S.
Huang ) ##% » 1986 11 B IS 1 1 B A7 £ AR RHREAR 44
FH B E S = (AT&T Bell Labs ) FRREESAETE - DU fEH
&y (screw motion ) FRIRIEA T HEAR T B BARBERUAH S .
A T ME— R R AR - AT AR 1991 SEEEHE R 7 TAZANER
® (IEEE) 2 J iy [ B 8 Jihnbd #4F B el MU 551 &7 3% (CVPR)
A A SCHE © 25 BRZE 84 XM e se s R e =
%&*%%%43ﬁﬁﬁ%ﬁ@iﬁ[“@%ﬁfﬂin3{L$ﬁﬁ&’ BRI E R
1S T 1992 LR LESBATE - AT 20 AR BT MR IR
SEAL 3D fh

EH M ERE BT % - PRS0 ENRS o B B2
> (Rockwell Science Center) 3 > Fij 1 F & H B 47 (5 57
FREEWFIEELT - BB WIS e E -~ LML
i % 25 75 B A B e MUK S SE R B RS BT 7 oK - HR I
IRF IS AR A e RO 2 R AIRE A > ST 25 I e ry 22 ] B e A
T RARHY - KAt BHAGTE F 52 (G R g 1 BRI AR HE T E - AR
MPEG-4 Jz JPEG-2000 % &) {7 T RS iy th -
8 T B FH Al A % P B T SRATEHE o p R E B i B 15 sk
JITHRYEE R - FEBRZSAAE 2003 FEEE T IEEEHY T &1
(Fellow ) BEfST » TSR IR HES S =AY AL -

7K TEE AR R i S 0 T AR Y A M I S

FERFEN "L Z 5N, —FESEAERIR - B
TESHERE RS BRAa R FE A R R AR RS B B - iy HLIEAS
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TR R - 2003 RS RIS 0 NSRBIt
FIRIHER S TR G R HER B - T EARAEEE L
TR AT NI BRBH B T 2 R DR IR QR 14 IR 28 ¢
PRI -

FHEBEFOEDL  BRAARZ QBN EERFR
T HER SR EURA ST R i i kTR DAY ZhRE
RimalgEE QB O RE - RIEE S mrEOHLES
"ZE ) O EENEEEEREEA LK - SR — AR -
R 72 B e (S (2K ) 228 1 B AN B IR SRR 2 AN R PTG
£ty > EN I AR 8 H B RE EL B ICR - HE
AHIFERIEREE TS

PRSI S — {5 [RES P SE H AR - 2 R e
AR B o EECSATRE TOUTH ) VR R - HZ
BRANEBANE - BSIRINZ — > SUEBUREEER HhiEhl

« Confinuous focal plane
« Free of VAC ¢ producten
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o HBIRIS A ~ B ~ RS0 - S IRIRE H A R SR i 18
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MR T R 2 Bl R © 25 SUA AR OR R, > BRZZ S —
S8t el T o AR ~ SREEER (R
%o RGN o A2k o FREEE SRS - SRR PR
i+ HEANR HARBRBDER N BT - S ARRLIE 2R
TSR - NMEB RGN R 1 o HE AR ARG HIEE
BLEST RGNS - ARSI E R A AR -

TEPRRC I Z i B T B PR L SR
IERRIVTHR B E S - K E — VLB BRI SREE -
BRZSHE/IMEBHRRA - FARE — 5B TR - —F N

il AR TAHRIC - AR T &5 - SRS AAET
RBEDCE - M KB EDCE - EEEZER - )
REN PR AR IR e R A BEE AR
PRPTERHIREY KT, - MEREFEHE-MERER - E
B AR EREEETE -

BRZZSHH AR — BRI RS A A BRI T 2
ub SESEZPRIbkise SR £ 30 b/ T SN A WESE R Tt el
PERERCRE - BHOTER R R o ACEH—3EIA
RZEREAE (B A EACH B BB E L BB -
HigHRZ T BTl EF SRR CRER G -

AR > METAEBIAEESE - (EAF R A F]
ARRE Ry B R R BRI SR AL AN AT AN Bk > I Ay R 2
A\ B ARG HRE T LR - BROZSHIATII IR E #E ISR - R
HORMEEE S - HE RS > KRR R — R T5¢
HRAVERSE > FrCUH B BREEB T - B SEHER BRI S JAE
ST T © AR AR BEERSE ST BRI SRR e BRI R L ARE -
FERZRTERERE - MRy L2 A G 1 A ersgmh -

EERWESE FIPHEHAIBIE ~ ol FHIFICR Rl

EEE W) - BUESHIRATE R H QIR A > A2 L
S A IREE  (ERR B MEE 203 > RELIEEA
Gy SRk o BRI REEE TR ) WV B
ity F A& AN G i SR R SRR e AR A 4 - ZEEIT
BR1% o BRZSANERE AR AL H iy R — s BB BGY
WOy T HEERE o TIEN - SRR TR
Fo AEAEEREL & > BROZ B AR — R DR IR S B i
JFAERER [ BE%R ) UM - R SEIRATHT 2 -

WA B E - RS ASRE T — 8 TR
B o Bl (e EESIRAR - 2
R SCINERE > RS Ee  E ISR > FREFRR

BB AR - ) EMSERE THARS - i H i = 5
A o hEEl TEFS S HAN T SERAHTRH - EE ¢ EEAEE
TTENEERS ~ WA A ~ CRES (EAREAS L — &L 25
FHMARMEZNEAGES) F - EERIBIHERZ T -
BRSO RIHTRE I o

2003 4 - BRZZSHAEREBIHR CAEE 2R - B/
TG -SRI RERT A A AR R A 3 - ACBI N
W3 T REAE S8 - 1R IF LR EERBLAC KM IR T > FEME MR

BIEH - FELLBRZZ 300 5 RN R AR AT AT R
Ber I H RR L H R H AR S R =l &% T T s
HRERIE - BURSE S TR IR R G EFR R
TER G FISBRRIT R - BRI T RUBYE R Ehe
(EZIN A NEE

P TR B NASER T 40 R LE A

A ] R BRI BR 54 > AE MR A A A Lt 2 Mk —
% o WX TIEZHF - B APFEA R MEGEs
AR o At DMEE R A EEERA > B E R
B —EHRCR - R SFREL > B A E AR
T8 > FEEE A DR SRRk -

[EAEURAE - MESRETRE — PR - BRZZEA E RIS ET AN 2
BRANERAE o HE IR R —REh e
PACIRSERA A AR A o KRR R T IR A
BG4 - g T A EREM - BEEEAC - R
185 R - TR A A E e o B EE S
FARRI S A E 20K - EERRIERE T - iRy BB E B R A
DIERFHIAA -

BEG5 AT LU HBE S A ARUDFTE B B RE I -
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ERERARIIRET - g DAE B R HARAT R A S - 8

AR~ BETERSERIRARNEA TS - EEEEE
HIBERF 2B - HEWIRN LR - HEEREREH
ERARE AR » AR AR AR T SE S BT AR Ry A
M EIRNEE - BZSA S TR - E S i i 8 B
CHEIEERA IR 2 » e fR3E A7 22 AR M & AT H FHERIL
R MEE T HIEAYFIEREEL 5% - PeRlE ARSI St
ZIRRENS: -

B SRR R T I S AR TR R - SRR T
H OB BRI ATE SRR THE AR © [BIE RN - — B
e —WED ~ RHEE E AT o NS HIMAR IR TSR ER AR
5 SERE AT RV - KR H S EE T IHE A
MG o FEEEHENR H B U e i - ARREEE R -
MG EFREEREE ST AN - EHEAH R
ERtaar R R E ek mh - At DUtk St - BpE2 e
FIE H AR R E AR - S E 4 H R E = R RS
T& i R Hg %% ( Convolutional Neural Network @ fi§f CNN) >
EVIENEEHERE A - (LKA A LR Ui
AT BCART © A PHEE A RN R BB - EAE
AT REAS AR T2 A FEACRS il » AT B #IME ~ FE AL
EEHEENIITEE - ELERECHIZEER - I HAE
SR 2 AR AR -

5 &

HHUTRIINE

TRASE ) BRBA BB EE #HFiFH - £
ERABF - -RFLABABENVEE S HBH A
Bamaf AN ONE TLESMERREENZAM
BRAE ARADEHFV - OREA—RAE - BF
HEdl s TEBRAFCARY - HY "TRAR, MR
MHEREZAREAL  REBED  REEHBEERZ
Ml eyt > R BRERAKRS -

JRH I e

A ENRIEAERG 7 S > F 2 — KRB &R
At - BRZESEHERIEREBHE B SRS YRR
AR EBEERAE RS -

1986 HFBREAAE A BB (AT&T Bell Labs) G401
A R LAFEEERTRE - 2GR - EHERES - D
R fiEH B Fk (screw motion representation) ST B HH T B
MR AR E - SRR — TR R > b T
A& 1991 IEEE Computer Vision and Pattern Recognition [5] [5
Wi e e A SCHE o MR P A R G AR R R = A e
S THI P O 1 B B (R 2K S R FHA - TS 1992 4725 LGB 1S
B0 20 FEARIE IR Ry 3D 1Er SR E S E R AERE -

1996 £ E R va gl B R .0 (Rockwell Science Center)
WAL E IR SR ER] - BEME T~ THEEME - fseE
5 S K B 2 PO R S S Y 2 e Bl 75 5K - JLZEE A
WIBHAATE B 52 B BE R O B AR HE I E - 22 IAE MPEG-4 ¢
JPEG-2000 #& e 41BN 2 FERA S 1522 - oA/ EHEA]
PR P Ry T FARYE - FEBAIRARGE 5 S B 3 2R
J% 1EEE Fellow BEf7 -

2003 ££/\ SRR EH - ZEMMIBITER - K TEErait
R EF LGP ~ IR B SRR ~ SR R
(computational imaging and display) ~ A% 82 H ~ FilEH -
RIS ~ BELZ G - ZHIGRE S E - I HT %
SEEGBMIIBHSS - AIREESTHIRR IS B RS (light
field camera) ~ REFTTE[R AR/VR ZRE A S< B B LAY G 5
g (light filed display) ~ ¥ HESHY HEVEE ~ G AIRKY
PUBDEET ~ 388 T O IEHRE ) AU E RS - W0k
NFEREFNRF MR A RS E9R R B T - FEDURT IR ~ (1
KRR SR EETRE » Horh o BB P BT SR R R IE S 2007
SPIE Visual Communication and Image Processing [F]ESHfF 2 €
A EEER AR S BRI TR R R S B B A T
IEEE Transactions on Circuits and Systems for Video Technology
& 2008 frefEdm S o R T FE A TR o8 IS B PR A I
TR eSS Fr AR AR S AN Y — M8 AR PO A T R
55— JE 15 b 5 H B0 1) B £ 3 SC 8% ~ TEEE Signal Processing
Society fRFEFH i AL ~ HHTH S BIITF ARIGEEZ S IRH &
FFZeE K -

PREERNE B RS - BB e i 22 Bl R S SR A A =
B - PEMEAE IEEE {35R R P 2 B2 IR BB MR - A
2019 A5 I EA A PR AR & TEEE ICIP - ST - il th #eft
72 m A IEEE SPS Awards Board ~ Conferences Board ~ Fourier

Award Committee ~ Fellow Reference Committee ~ James H.

Mulligan, Jr. Education Medal Committee J% Jack Kilby Signal
EXEE T B B ME AT o BREER IR E A
W= HEREK - 250 = R BRI THAHA T SO S i e i
S~ = RERFE TR - IRKBIRFERHURTTEA B SE -
TEREEEHIER ST - CIEBIRER S sCas -

JUTFHDESRST - &R FIE

T T 5 (Augmented Reality) HREREANIR) SR AU T4
Jil By — Ml 5155 = B AL B FH T (CAGR45.5%) /& 5 2
2025 j3% 940 fF370 - HEEMIRLEE - i i EArE
HIPE S BRI R - K R R BAE — [ E i > B R R =
MERLEANIE] » LS 2 A R PR e 5 B S ) S AR AR
B AN —E (Vergence-Accommodation Conflict » VAC) » &K &
B - JATHIITAR AR BEUREKHOGE 15T 2 00 Fl F R g
o B E SRR T2 NEE R IR -
SRV A A R R R B R IRE B AR RRRERRES
UM R NE -

T BRI R B A - S R R

B 55 Fll I 7] 856 B8] (programmable aperture) Jz 2% 7 Ik
SRRV Y53 (4D light field) 20k} » B3 F 2B — K
BN RSO IR - O - MG R
B (ARG » B SR B e L RS AT T B
i > B IS B E AT B I BV B » A AR
SRR » BER— 5 PR e & A B
B+ ATHAE AT (angular sampling rate) (5EE5EREE T -
2 s P USRI e TS -
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il £ MPEG-4 Bz JPEG-2000 [ B £ 48 5 985 » 4 B % 15¢ i i
EE IR

PR #4% 2 B MPEG-4 ¢ JPEG-2000 [ [ AR HE ] & - 4
i ad hoc groups FHEN ~ Badg ~ HlE RSl » I EHF 1998 4
11 HZ JPEG B[t #E€rig o L projection onto convex set [1
PG B RLpE > ZEHHIER BT AR 22524 discrete cosine transform
PRELRIE R BRI IF U B MR A (object-oriented video
coding) [ — {5 ol e meg - #% 98 BB EAFTE I > Rtk
F A B B 2028 i R e — il B S EEL R - At e 2% Y 8 IR
I B 2R ET 73 1R MPEG-4 Bi JPEG-2000 BFRTHE -

BREI 247 AR BN H B BT FRAURISE - BRI
X hhAF— R AR B Bl - SR OLE A0 - B8l
i HEEAR ~ SR A BRI (rolling shutter
compensation) ~ EXZIHERTFIIRE © BREEZ DT FE I KRV &
B AR R I — BRI SR K L B R, - NP E AR
HERE - (HREFRERTHUMERRTT - TEim ket —fa Bk
FE BB DL 2R bk Bl B FE bR - FRBTIHAE S A St #E
FEEERAE > BAZEFREBEXE > HARRIESH -
YRS AT IS ] B0 I PR W 50 A B SE A A S
SCPEI RED - WGAE 2014 IR R BRICEGIR -

WAL RS TR0 S R RS IEEE JU] FliR (RS - BMEHK

G WAL D3R a5 B B i G R R e - THBRANEE
MY FRIGRHIZ R R E - KRR R - 55— RYISHA
7B s S BRI AR B 2 Rl SR B2 i B E I (E > 1S
AT AT - ALFE 2005 IH: 75 <3 85 8% fz 2007 SPIE VCIP fiff & &
AR ER A B SRS - HERE T B A BB TR AR S AME 2008
IEEE Transactions on Circuits and Systems for Video Technology
i SCHE S8R DA AT e R IS L IR SR 25— i
X EFEEK

360 J£ 4= SHUL R B\ NG - MR OBIEr BRBY - 3 5E S MERE S

ST SRRV ARSTHA T RIS - AR B
BB AME - EARMERNRES G MAERK KB T
FARIERK B LA BT R 7~ A e L R 2% fr T it B
AR - RIEIETHEBANE « — R ARl A2
H IR TSRS - PERERA Z BRI - TAMRIB AR
USRS T 0 2 B R R R B Rt M2
S N T A YE TR FE R AT B A A =) 6.57% - T A Mgl
SR SRR 4.51% - PLEi DLAE SR & 1 5 P
FABIER -
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Prospective of “TECO Award”

While research is a tough and lonely journey that should not
be evaluated by awards as accomplishment, it is a great honor to
be a recipient of the highly-regarded Teco Award this year. The

Teco Technology Foundation has been commissioned to drive
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techno-cultural harmony critical to the well-being of the society
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i A 45 S (5 13 R s i and recognize the contributions of those who share the same goal.
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History of Achievements

Dr. Chen is a renowned expert in multimedia signal
processing, a technical field where he has been working for 40
years. His interest in signals and systems emerged during his
Master’s years. He earned his Ph.D. degree at UIUC under the
supervision of Prof. Thomas S. Huang, a pioneer of digital image
processing. The solid training motivated him to pursue a career
in research. His first job began in the research division (the
proclaimed crown jewel) of AT&T Bell Labs in New Jersey. Full
of visionary researchers, this glorious and inspiring workplace
was where Dr. Chen significantly advanced his research skills.
The return of his hard work was a series of prestigious awards,
including the Fifteenth Annual Patter Recognition Society Award,
a 1991 IEEE International Conference on Computer Vision and
Pattern Recognition Best Paper Award finalist, and the 1992 Phi
Tao Phi Scholastic Honor.

In the late eighties, the priority of technology transfer rose
to the top in most US research centers. Dr. Chen reoriented
his research goal from pure academic to one that aligned with

company’s bottom line. The interaction with business units

became tremendously helpful in reshaping his research core.

As the Internet emerged in the early nineties, Dr. Chen
foresaw the coming of internet era and started to redirect his work
towards video compression for multimedia communications. He
continued in this direction at Rockwell Science Center, where he
served as a leader with the responsibility to develop multimedia
technology for four business units (microelectronics, automation,
e-commerce, and avionics) at Rockwell. This position prompted
a rapid personal growth in leadership and corporate management.
His pivotal technical contributions during this period include eight
patented technologies adopted into the MPEG-4 and JPEG-2000
standards. He was promoted to Principal Scientist—the top rank in
the engineering ladder of Rockwell —and elevated to IEEE Fellow
for outstanding contributions to video and image compression.

Dr. Chen returned to Taiwan in August 2003 and started his
academic career at NTU, where he made another major growth

in his career. He expanded his research to a number of new areas,
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including music emotion recognition, computational imaging
and display, perception-inspired video processing, and P2P IPTV.
He and his team created many innovations for light field camera,
autofocus, music retrieval, ubiquitous projection, and anti-blue
display. In recognition of his creativities and innovations over the
years, Dr. Chen’s has been awarded numerous awards.

Dr. Chen has also devoted himself to professional services
for the research community. He served on the Awards Board, the
Conferences Board, the Fourier Award Committee, the James H.
Mulligan, Jr. Education Medal Committee, the Fellow Reference
Committee of IEEE Signal Processing Society, the APSIPA Board
of Governors, and the Award Chair or Co-Chair of many IEEE
conferences and technical committees. While on these roles, Dr.
Chen always help promote and protect Taiwan’s interests. Take
ICIP 2019 as an example. Dr. Chen has worked relentlessly for
five years to bring this flagship conference of IEEE to Taiwan and
to finish it flawlessly with many amazing innovations. For the first
time since its inauguration 26 years ago, this image processing
conference was revolutionized with e-posters.

Over the years, Dr. Chen’s dedication to quality research
has gained respect from his peers and society. He has received
five Chair Professor Awards, three best journal paper awards, two
Specialist Awards and three Distinguished Research Awards from
the Ministry of Science Technology. The self-demand for next

level of excellence will continue to drive him.

Technical Contributions
Dr. Chen has made significant contributions to multimedia
signal processing, a field that fuels numerous electronic devices

including smartphone and notebook PC. Over the years, he has

dedicated his research to multimedia content creation, processing,
transmission, retrieval, and display. The innovations he created are
pivotal. Specifically, his music emotion recognition engine opens
a new way for music search, his light field display for metaverse
prevents users from getting nausea or discomfort, his blue-safe
display blocks the harmful blue light while preserving the color
appearance, his ubiquitous projection guarantees truthful color
reproduction, and his color compensation enables AR glasses an
unprecedented de-hazing function.

The major contributions of Dr. Chen are detailed as follows:

Novel Light Field Display Transforming User Experiences for
Metaverse

The vergence-accommodation conflict (VAC), which is the
main cause of nausea for users, is inevitable for conventional AR/
VR/MR displays that have a single fixed focal plane typically
not collocated with 3D virtual objects. Dr. Chen’s revolutionary
innovation completely solves the problem. His advanced optical
engine for near-eye displays reproduces light rays of 3D virtual
objects and projects them directly onto user’s retinas. It has
continuous focal planes and allows the display content to match
the desired depth of field. This disruptive technology has led to a
startup spun off from NTU and attracted a sizable founding from

leaders in domestic industry and angels in the Bay Area.

Pioneering Programmable-Aperture Light Field Camera

The light field camera developed by Prof. Chen’s lab was
the first ever such cameras built in Taiwan. It makes use of a
programmable aperture and a multiplexing scheme to capture 4-D
light field using a single camera. Which object in a scene to focus

on is no longer an issue because the camera allows the user to
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change the focal plane after the light field is captured. A unique

feature of the camera design is that it provides full angular and

spatial resolution.

MPEG-4 and JPEG-2000 Standardization—a prime driver of
the digital multimedia era

Dr. Chen played an instrumental role in the inception, testing,
refinement, and finalization of MPEG-4 and JPEG-2000 standards.
He co-hosted the 15th JPEG/JBIG joint meeting and co-chaired
many MPEG-4 ad hoc groups. He pioneered and advanced the state
of the art of many new fronts of image/video technology. Altogether,
he contributed to eight patented technologies in these standards.

These standards continue to impact the digital evolution today.

Fast, Accurate, and Graceful Autofocus for Digital Cameras
Smartphone has emerged in recent years as the most popular

electronic device on earth. Among its components, the camera

is the most important one that often impacts user preference in
the market place. Prof. Chen and his team were the champion of
a reciprocal focus profile (which is the trajectory of sharpness
as the lens sweeps across its motion range) approach that
significantly improves the speed, accuracy, and smoothness of the
autofocus process of a digital camera. The in-focus lens position
is determined in a closed form. This analytical solution leads to
many performance advantages over previous techniques, which
are mostly based on heuristics. The advantages include better
resistance to noise in dim light condition, less bouncing around

the in-focus position, and faster search.

Award-Winning Digital Stabilization Technique

Prof. Chen’s work on the integration of digital stabilization
with video encoder was motivated by the need to efficient
compensate for the effect of hand shake on video. Prof. Chen and
his team proposed an integrated approach that uses a common
motion estimation component for both digital stabilizer and video
encoder. An attractive feature of the approach is that it achieves
computational efficiency without affecting the performance of
video coding and digital stabilization. Due to its novelty, this
design received the 2008 IEEE Transactions on Circuits and

Systems for Video Technology Best Paper Award.

360°Dual-Fisheye Stitching and Face Recognition
Dual-fisheye cameras are the most cost-effective devices
to capture 360° visual content for realistic and immersive visual
applications in the 5G era. However, image and video stitching
for such cameras suffer from fisheye distortion, photometric
inconsistency between the two views, and non-collocated

optical centers. We have developed a total solution to geometric

calibration, photometric compensation, and seamless stitching of
back-to-back dual-fisheye cameras. The proposed solution can
perform video stitching in real time. We have also developed
a smart face detection/recognition method and optimize it
for 360-degree cameras. An average verification accuracy
improvement of 6.57% and an average face identification accuracy
improvement of 4.51% over the conventional face recognition

system are achieved.

Music Emotion Recognition and Music Retrieval by Emotion
This series of work targets affective music computing and
has important practical implications for music recommender
industry. It is known in the field as the first that created a
continuous representation of music emotions in the 2D arousal-
valence plane and transformed music emotion recognition into a
regression problem, which can be easily solved. The granularity
and ambiguity issues associated with emotion classes no longer
exist. Moreover, this approach makes music browsing and
retrieval extremely easy on mobile devices. We published a book
and a series of papers. The 2008 IEEE TASLP paper received the
Young Author Best Paper Award from the IEEE Signal Processing
Society in 2011. We collaborated with KKBox and the Cathay
Financial Holding Corporation to extend our machine-learning

algorithms to music recommendation and user data mining.

Color Processing for Ubiquitous Projection, Anti-Blue Display,
and De-Hazing

We developed a perception-inspired color compensation
framework to address a series of color distortion problems related
to non-white projection surfaces, augmented reality (AR) glasses,

dim LCD backlight, and anti-blue display. Our contributions

are valuable because truthful color appearance is required for
all such multimedia devices. Using our techniques, a projector,
for example, can produce correct color appearance even if the
projection surface is nonwhite. Our work was a spotlight of the
2014 MOST press conference and received the best demo award
from IEEE ICME in 2014 and 2018 and the Carmaker Best
Innovation Award in 2019. Exposing to blue light emitted from the
LCD display during nighttime for a prolonged period can greatly
affect our circadian clock and do serious harm to our health.
The framework also works for anti-blue display. By creating a
metameric match of the input light spectrum, our solution allows
the removal of harmful blue light without making the display

yellowish.

Future Prospect of Research

We live in an unprecedented era, in which digital information
technology has been rapidly reshaping the economy and society.
Going forward, I firmly believe augmented reality (AR) will
change the way information is presented to us and start another
civilization evolution.
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Electrical Engineering / Information / Communication Technology
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Prospective of “TECO Award”
Through the past 30 years, TECO Award has been recognized

many researchers on their achievements. The reputation of TECO
award is undisputable and prestigious.

My expectation for TECO Award is to continue to encourage
close collaboration between academia, industry, and research
institutes, and to promote the integration of technological research
and development with public interests. Through this Award, I hope
to remind engineers of their social responsibility. By combining

technological research and development with social responsibility,

we aim to nurture and cultivate the next generation, equipping
them with both professional competence and humanistic qualities.
This will establish a foundation for the sustainable development of
our nation and society.

Based on my own experiences, transitioning from the
industry to academia and then to a research institution, this
journey has provided me with a deeper understanding of the
importance of the collaboration between industry, academia, and

research institutes. With the recognition of TECO Award, I hope to

advocate the potential that arises from this integration of industry,

academia, and research institutes. Research and development
efforts are not merely the academic pursuits; they have the
capacity to forge new directions in industries, ultimately creating

prosperities of life for the next generation.

History of Achievements

After completing my military service right after college
graduation, I went to the United States for graduate studies.
After obtaining my Ph.D., I joined Intel, the world’s largest
semiconductor company, to engage in research and development
work. In my over four years at Intel, I witnessed how a world-
class company strategizes, efficiently executes established plans,
and achieves goals on time through effective management. What
I learned was not only semiconductor technology, but also an
expanded and deeper understanding of technology. Therefore, I
realized that research and development must be integrated with
practical product planning to have opportunities for success.
During my time working in the United States, although the
compensation, work, and living environment were all very good,
I always felt like I was working for others. I knew deep down that
what I truly wanted was to return to Taiwan, hoping to contribute
my own efforts to my hometown.

After working at Intel for a period of time, I returned
to National Taiwan University in 2004 to teach. I hold
a joint appointment as a professor in the Department of
Electrical Engineering, the Graduate Institute of Photonics
and Optoelectronics, and the Graduate Institute of Electronics

Engineering. My research areas include semiconductor devices,




B2 TIEOLIE - R
H /= / R

062

063

organic light-emitting diodes (OLEDs), solar cells, and two-
dimensional material transistors. However, in addition to academic
research, I strongly believe that the most important responsibility
of a professor lies in nurturing talent. Therefore, I place great
emphasis on the cultivation, guidance, and training of students. In
the laboratory, I aim for students not only to conduct experiments
but also to develop independent thinking and problem-solving
abilities, rather than simply following advisor’s orders.

In 2014, I had the privilege to serve at the Industrial

Technology Research Institute (ITRI), where I applied

my research and development capabilities to the practical

development of potentially commercializable products.
During my tenure as the General Director of Electronic and
Optoelectronic System Research Laboratories (EOSL), I actively
fostered young engineers, providing them with various training
opportunities. I encouraged colleagues to pursue further education
while working, and even arranged for them to do research at
top research institutions abroad. This is because I have always
believed that talent is the foundation for an organization’s long-
term success. In addition to this, in recent years, in response
to industry shifts and demands, with the support of ITRI, I led
the EOSL in a transformation. We shifted our focus from the
development of technologies and components towards system-
level and application-oriented goals. This enables the research and
development at the EOSL to leverage our cutting-edge technology
and component strengths, ultimately leading to the creation of

commercializable systems and applications.

Technical Contributions

Dr. Wu earned his Ph.D. in Electrical Engineering from
Princeton University in 2000. He worked as a research engineer at
Intel in the United States for four years before returning to Taiwan
in 2004 to join the Department of Electrical Engineering and the
Graduate Institute of Photonics and Optoelectronics at National
Taiwan University as a professor. Dr. Wu’s research encompasses
a range of technical areas, including semiconductor devices,
optoelectronics, and two-dimensional material transistors. He has
been invited as a keynote speaker at numerous events and has

served as the chairman of several international conferences.

He has published over 200 papers in prominent international
journals such as Nature, ACS Nano, IEEE Electronic Device
Letters, and holds more than ten patents. His papers have been
cited over twelve thousand times, and he has an H-index of 54,
indicating outstanding performance in the field of electronics and
electrical engineering.

In 2014, he was appointed as the Deputy General Director
of EOSL at Industrial Technology Research Institute (ITRI). In
2015, he served as the Acting General Director, and in 2016, he
was promoted to the position of General Director. During his
tenure, Dr. Wu focused on the development of technology to
meet Taiwan’s needs. He initiated an organizational restructuring,
shifting the emphasis from process and component development
to the integration of intelligent value-added systems. This
involved combining the necessary key components and process
technologies in electronics, optoelectronics, and display
development to create technically viable products that meet
market demands and industry expectations.

During his tenure as the General Director of EOSL, the
organization grew from a unit of just over three hundred people
to over eight hundred people by the time of his departure. The
revenue also grew by more than threefold. In 2021, under Dr. Wu’s
leadership, EOSL received the “7th National Industrial Innovation
Award” for Excellence in Innovation in Academic and Research
Institutions, which is the most prestigious award for academic and
research units in the country and is presented every two years.

Under Dr. Wu’s leadership, EOSL has achieved global

leadership in several critical areas, including micro LED and

non-volatile memory. Over the past few years, EOSL has made

significant contributions to various industries as follows:

1.Dr. Wu recognized the potential of micro LED technology
early on and spearheaded its development, revitalizing the
display industry in Taiwan. By actively investing in micro LED
research at EOSL and promoting cross-industry collaboration
through the Mass Micro Assembly Industry Promotion Alliance,
he played a pivotal role in driving Taiwan’s leadership in the
micro LED sector. This effort was recognized with the “6th
National Industrial Innovation Award” for Innovation Alliance.

2.Dr. Wu led the team to achieve remarkable advancements
in next-generation memory technologies. This includes the
development of Spin-Orbit Torque Magnetic Random-Access
Memory (SOT MRAM), as well as the internationally leading
low-write-power Ferroelectric Random-Access Memory
(FRAM) technology. The team published many papers at the
top-tier semiconductor conference IEDM in the past few years
and received 2020 Outstanding Research Award Gold Medal
from ITRI.

3.Dr. Wu successfully initiated high-level Strategic Review Board
(SRB) meetings on Smart Displays and Applications at the
administrative level of the Executive Yuan. This effort led to
the government’s commitment to invest 17.7 billion NTD over
the next five years to focus on the application development of
smart healthcare, retail, mobility, and entertainment, driving the
upgrade and transformation of the domestic display industry.

4 .He capitalized on UVC LED technology to explore new

business opportunities in the fields of epidemic prevention and
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health. Dr. Wu facilitated the upgrade and transformation
of manufacturers towards high-value-added products and
fostered collaboration between component manufacturers
and application companies. This effort resulted in the

receipt of the 2018 Global R&D 100 Awards.

Future Prospect of Research

Dr. Wu is currently conducting research at National
Taiwan University, focusing on two-dimensional materials
and transistors. His team has collaborated with TSMC and
MIT to achieve a breakthrough in the key technology of two-
dimensional materials, paving the way for innovation in
the semiconductor industry. As the semiconductor industry
continues to advance towards more advanced processes,
it faces the ongoing challenge of pushing the limits of
miniaturization to sustain Moore’s Law. Currently, the
mainstream “silicon-based semiconductor” processes have
progressed to nanometer scale. To continue pushing Moore’s
Law, there are many formidable challenges. To address this,
we will continue researching new materials and components,
aiming to tackle the daunting challenge of achieving
semiconductors below 1 nanometer. In previous collaboration
with MIT and TSMC, the team discovered that pairing
“semi-metal” electrodes with “two-dimensional materials”
significantly reduces resistance. We will continue to optimize
this technique, with the goal of successfully narrowing the
device channel to nano-scale dimensions and increasing

current transmission.
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Science and Technology

Mechanical Engineering / Net Zero Emissions / Environmental Technology
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Hsiau Shu-San - 60 3% (1963 #: 12 )
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EI

ARBRBAAB RO FERAHAEAE > RERY
RAXEZHALEELER  ARREHBRELH
A REFEFBOFEHAMERBBETA ARES -
Professor Hsiau specializes in the field of mechanical
thermofluids and is dedicated to research and development
in Net-Zero Emissions technologies. His achievements have
been successfully applied in biowaste gasification power
generation and energy conservation, effectively addressing
energy supply challenges. His significant contributions to
Taiwan’s industries towards achieving net-zero emissions
through research and technological advancements are

noteworthy.
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Prospective of “TECO Award”

Receiving the prestigious TECO Award, which represents
a lifetime achievement, is a tremendous honor and I am deeply
grateful for the recognition from the committee. This award also
serves as a significant encouragement not only for me but also
for my research team. Since returning to Taiwan after completing
my PhD study in the United States, I have been a faculty member
at National Central University (NCU). NCU has provided an
excellent academic and research environment. I am especially
grateful for the dedication and hard work of my colleagues at the
university who have been my partners in various endeavors over
the years.

I would like to express my heartfelt gratitude to my graduate
students as well. They have worked diligently in the laboratory,
contributing to our common goals through their efforts in learning,
researching, and growing. Without their hard work and dedication,

our team would not have been able to achieve the high-quality

academic and industry outcomes we have.

Throughout my academic career, I have been fortunate to
have mentors and benefactors who guided and supported me.
I am sincerely thankful to them. It is the trust and confidence
reposed in me by many leaders that have allowed me to take
on teaching and administrative roles with courage and to make
meaningful contributions in various capacities. In the spirit of the
TECO Award’s founding principles — “To establish a heart for the
heavens and earth, to give life to the people, to continue the study
of past sages, and to bring everlasting peace to the world” — I hope
to continue fulfilling my responsibilities as an intellectual in the
future.

Lastly, I want to express my gratitude to my family. My
parents, although they have passed away for many years, instilled
in me the values of integrity, diligence, and dedication, which have
been my driving force for continuous improvement. I also thank
my wife and my two children who have consistently supported
and encouraged me. I would like to share this honor with them as

they have been an integral part of my journey.

History of Achievements

Professor Shu-Sun Hsiau graduated from California
Institute of Technology (Caltech) in the United States. He later
joined National Central University, where he has spent 30 years
conducting innovative research and achieving significant results.
Professor Hsiau is committed to research and development in net-
zero carbon emission technologies, including pre- combustion
carbon capture gasification systems, circular economy bio-waste

microgrid systems, energy-conservation technologies for industrial

powder equipment, and sustainable environmental mechanics.

In 2003, Professor Hsiau had the honor of receiving the
prestigious German Humboldt Research Fellowship. During this
time, he collaborated with renowned scholar Professor Hutter
in Germany on research related to debris flow and landslide
mechanisms, pioneering academic research with practical
applications. In 2006, he returned to his alma mater, Caltech,
where he had the opportunity to participate in the development
of Mars exploration equipment led by NASA-JPL. Through
collaboration with international advanced space research units,
he gained valuable insights into the latest technology and the
importance of team operations.

Professor Hsiau has long been engaged in the research and
development of moving granular bed filters, applying them to
multi-fuel gasification systems. He later integrated strong research
team focusing on clean coal carbon reduction. This team not only
developed cutting-edge technology in clean coal gasification
systems but also worked tirelessly to establish demonstration
sites in Taiwan. Subsequently, the team expanded its research to
develop an intelligent, multi-source, high-flexibility gasification
supercritical power cycle generation system.

Due to Professor Hsiau’s dedication to academia and his
focus on net-zero emission issues, he had the opportunity to serve
as the convener of the Energy Program at the National Science
and Technology Council. He was also invited by the Ministry of
Education to promote the cultivation of interdisciplinary talents
in sustainable energy applications, allowing him to contribute his

expertise to the pursuit of net-zero goals.

Technical Contributions

In recent years, Professor Shu-Sun Hsiau has achieved
remarkable success in various fields of net-zero technology,
including carbon-negative CCUS gasification systems, circular
economy bio-waste microgrid systems, energy-conservation
technologies for industrial powder equipment, and sustainable
environmental mechanics. His contributions have been recognized
with multiple awards, including the National Science Technology
Council Outstanding Research Award (twice), the Outstanding
Engineering Professor Award from the Chinese Institute of
Engineers, the Outstanding Engineering Professor Award from
the Chinese Society of Mechanical Engineers, and fellows in
prestigious organizations such as the Society of Theoretical
and Applied Mechanics of ROC and the Chinese Society of
Mechanical Engineers.

Professor Hsiau was also honored with a postdoctoral
research award from the German Humboldt Foundation and had

the privilege of participating in the NASA-JPL project during his
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sabbatical leave at Caltech. He has been recognized as one of the
“World’s Top 2% Scientists” by Stanford University based on
Scopus data for his lifetime scientific impact.

His dedication to academic research is evident through
his involvement in numerous large-scale projects, with project
funding exceeding NT$180 million within five years as the
principal investigator. Over the course of his career, the total
project funding has exceeded NT$600 million. His contributions
have significantly influenced academic development.

Professor Hsiau has served as the Co-Convener of the
Energy Conservation Focus Center of National Energy Program-
II and as the Convener of the Energy Program of National Science
and Technology Council. In 2022, he was appointed by the
National Science Technology Council to lead the planning and
promotion of hydrogen energy technology for sustainable energy,
further demonstrating his commitment to net-zero goals.

Furthermore, Professor Hsiau has been actively involved in
the Ministry of Education’s efforts to promote interdisciplinary
talent cultivation in sustainable energy applications. He has not
only facilitated professional talent cultivation within university
alliances but has also focused on nurturing energy literacy among
high school, junior high, and elementary students. Through
university and high school alliances, he has established a network
for nurturing talent in net-zero technology.

With a focus on SDGs and net-zero technology, Professor
Hsiau has led his team in implementing university social
responsibility (USR) projects, such as “Sustainable Fuxing —

Building Smart and Resilient Tribes” and “mbhoyaw Fuxing —

Cross-Domain Collaboration with Sustainability as the Keyword.”
These projects aim to enhance the resilience and transformation
capabilities of communities in the revival area, foster local
talent in sustainable environments and net-zero emissions, and
have received media attention. In 2023, the project was awarded
the “Taiwan Sustainability Action Award - Silver Award” and
“Asia-Pacific Sustainable Action Award - Gold Award” for its
contribution to SDG 13, “Sustainable Development of Forests and

Revival of Phyllostachys Reticulata.”

Future Prospects of Research

As the negative impacts of global climate change become
increasingly evident, countries worldwide have been making
declarations to achieve “net-zero emissions by 2050 and setting
action plans. Recognizing the necessity of transitioning towards
net-zero emissions, Taiwan officially announced its “2050
Net-Zero Pathway Promotion Process” in March 2022. This
comprehensive plan, based on legal frameworks and scientific
research, outlines twelve key strategies that support the transition
in four major areas: energy, industry, lifestyle, and society.
These strategies are designed to help Taiwan achieve its net-zero
transition goal.

Myself and my research team have been deeply immersed in
the fields of carbon-negative CCUS gasification systems, circular
economy bio-waste microgrid systems, energy-conservation
technologies for industrial powder equipment, and sustainable
environmental mechanics for over three decades. In addition

to developing emerging technologies, we are working towards

establishing practical application demo sites and strengthening
the connection with industries. Simultaneously, we recognize
the importance of advanced technological development and the
fundamental role of energy education.

In the future, I will continue to uphold the spirit of the TECO
Award, focusing on carbon reduction technologies in research,
leading Taiwan’s industrial energy transition, and contributing to

our country’s net-zero research and technology. I will embrace

the societal responsibility of academic research. Furthermore,

in my roles as the convener of Hydrogen Technology Project of
NSTC, and the Principal Investigator of the Talent Cultivation
of Sustainable Energy Interdisciplinary Application Project of
Ministry of Education, I am committed to nurturing academic
expertise and guiding the cultivation of the next generation of
sustainable technology professionals. This commitment ensures
that we continue to pass on the torch of knowledge and lead the
industry in fostering a new generation of sustainable technology

talents.
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Dedicated to the development of innovative air pollution
control technologies, Prof. Chang has outstanding
performance in both fundamental and practical aspects. He
has assisted domestic enterprises to reduce dioxin emissions
and provides guidance on the pollution prevention/control,
making outstanding contributions to the improvement of air

quality.
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Prospective of “TECO Award”
TECO Electric was established in 1956 and has developed

into a great company with excellent performance. It is well known
globally for the production of motors and home appliances.
Hundreds of humanities and science and technology elites have
won the TECO award, becoming a model for peers and future
generations to learn from, and has a profound influence on the
academia and industry. It is expected that TECO Foundation will
encourage award-winning scholars to lead teams to continue
their research works and assist domestic industries to solve the
problems and face the challenges. I would also strongly encourage

the Foundation to promote 17 SDGs (Sustainable Development

Goals) established by the UN to end poverty, improve health and
education, reduce inequality, and spur economic growth while
tackling climate change to achieve the sustainable development

globally.

History of Achievements

Since its establishment, Professor Chang’s research team has
focused on understanding the distribution of toxic air pollutants
in environment and developing innovative air pollution control
technologies. The research topics in the past five years include:
(1) Toxic pollutants in the atmosphere (such as Research on the

distribution characteristics of PAHs and PCN), (2) Research on

the distribution characteristics of PM2.5 and PAHs in coal burning
and steelmaking processes, (3) Application of novel control
technology to volatile organic pollutants (VOCs) and nitrogen
oxides (NOx), (4) conversion and reuse of greenhouse effect
gases (PFCs, CO2 and CH4), (5) multiple pollutant simultaneous
removal technology and (6) development of catalyst/plasma
integrated technology, 196 SCI articles published so far Journal
articles, total citation times 6500, h-Index reaches 45 (according

to Scopus database).

Technical Contributions

Professor Chang holds important positions in academic
organizations at home and abroad, and has been invited to serve as
keynote speaker or planning committee member at international
seminars. He has completed more than 180 research projects
supported by industries, university and the National Science
Council, with a total funding of 190,497,519 NTD. In addition to
helping large-scale municipal waste incinerators and steelmaking
plants to reduce dioxin emission, Prof. Chang also continues to
assist and guide high-tech and small/medium-sized enterprises
to improve their performance in combating air pollution and

reducing GHGs emission.

Future Prospects of Research

Continue to work on the development of low-carbon and
high-efficiency air pollution control technologies to help domestic
industries to meet the regulations and also reach the carbon

neutrality.
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The recipient of the prestigious TECO Award has
demonstrated unwavering dedication to the research
and development of membrane technology. Through the
relentless efforts and unwavering commitment, he has
pioneered a groundbreaking bio-inspired zwitterionic charge
modified multilayer membrane structure. This remarkable
innovation has revolutionized the global landscape by
introducing the most efficient anticoagulant leukocyte
filter known to date, a remarkable feat acknowledged and
accredited by the FDA. The introduction of this innovative
membrane material has established a new industry
benchmark in our country’s high-end blood purification
startup sector, making significant and outstanding

contributions to the field.
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Prospective of “TECO Award”

(1)Encouraging Excellence and Innovation: The Dong Yuan
Award can continue to recognize individuals and teams who
have demonstrated excellence in the fields of technology and
the humanities, inspiring greater participation and advancement
in these areas. By honoring outstanding achievements, this
award aims to foster a culture of excellence and inspire others
to strive for innovation.

(2)Becoming a Platform of Social Concern: The TECO Award
serves as a platform that captures social attention, promoting
mutual understanding and collaboration between science and

humanities. By showcasing the interconnectedness of these two

fields and their vital role in societal progress, this award aims
to raise awareness and engage a broader audience in addressing
critical challenges.

(3)Supporting Promising Technical Projects and Research
Directions: The Dong Yuan Award encourages and promotes
technical projects, research directions, and major issues
that have the potential to tackle significant contemporary
societal challenges. This encompasses areas such as industrial
technology, mental and physical health, environmental
protection, and social equality. Through its support, this award
can become an influential force for world-changing initiatives.

(4)Facilitating Interdisciplinary Collaboration: The TECO
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Award acts as a catalyst for collaboration across different
fields, including science, technology, arts, and humanities. By
fostering interdisciplinary collaboration, this award can lead
to breakthrough advancements and provide transformative
solutions to global challenges, leveraging the diverse
perspectives and expertise of various disciplines.

(5)Advancing Ethical Considerations: In the face of rapid

technological development, ethical considerations are of

utmost importance. The TECO Award recognizes and applauds
individuals and teams actively addressing ethical issues
related to technological advances. Emphasizing responsible
innovation, this award raises awareness of the potential risks
associated with technology, fostering the establishment of
sustainable models for its ethical application.

(6)Encouraging Youth Engagement: Nurturing the next generation
of innovators and problem solvers is crucial. We envision the
TECO Award actively attracting and inspiring young people to
engage in scientific, technological, and humanistic endeavors,
providing support and resources for them to make significant
contributions to society. This can foster a dynamic and vibrant
scientific community, driving the emergence of innovative
thinking.

(7)Supporting Global Impact: We expect the award to recognize
and encourage projects and initiatives with the potential
to make positive global impacts on communities. By
acknowledging and supporting efforts aimed at addressing
global challenges such as climate change, poverty, and medical
inequality, the award can become a force for meaningful
transformation and improvement in the well-being of people
worldwide. This can promote global cooperation and cross-
border exchanges, leading to a more sustainable future.

(8)Social Responsibility and Sustainable Development: As the
world rapidly evolves, the TECO Award should adapt to
emerging fields in science, technology, and humanities to
ensure its capacity to respond to new trends and challenges.
A continually evolving award, through progressive evaluation
criteria and socially responsible award design, can drive the
development of science and humanities, guiding industries and

academia towards constant pursuit of excellence.

History of Achievements

Mr. Yung Chang, born in 1976 in Tokyo, Japan, had a
unique upbringing that involved living in both Japan and Taiwan
due to his parents’ study and work abroad. This childhood
experience nurtured his international perspective and cross-
cultural understanding. He grew up and received his education in
Kaohsiung during his middle school years.

In 1994, Mr. Chang enrolled in the Department of Chemical
Engineering at Chung Yuan Christian University and graduated
with outstanding performance as the top student in the department
in 1998. That same year, he was admitted to the Graduate Institute
of Chemical Engineering at National Taiwan University, where
he pursued his master’s and doctoral degrees under the guidance
of Professor Wen-Chang Chen, who currently serves as president
of National Taiwan University. In 2004, he obtained his Ph.D. in
Engineering from National Taiwan University.

With the strong recommendation of President Chen, Dr.
Chang went to the Chemical Engineering Department at the
University of Washington in the United States for postdoctoral
research work. He returned to Taiwan in 2006 and has been a
dedicated member of the faculty in the Department of Chemical
Engineering at Chung Yuan Christian University ever since.
In 2013, with the support of Chair Professor Juin-Yih Lai,
he assumed the position of Vice Director of R&D center for
Membrane Technology at Chung Yuan Christian University,
focusing on research and development in the field of membrane
science and separation technology. In 2017, he took over as the
Director of R&D center for Membrane Technology, responsible
for formulating the operational policies of the center.

Throughout his career, Dr. Chang has demonstrated

excellence in both academic education and industry-academia

collaborations. He has mentored numerous research assistants,

graduate students, and undergraduate students in the fields of

material research and chemical engineering, making significant
contributions to the cultivation of scientific and technological
talent in Taiwan. His research encompasses core technologies,
representative products, and profound impacts on clinical
medicine and the biotechnology industry.

Here are specific quantitative pieces of evidence and an
overview of his accomplishments:

(1)Research Contributions: Dr. Chang has served as the principal
investigator for 39 research projects and received a cumulative
research grant of NT$83.74 million from the National
Science and Technology Council. These projects have not
only advanced scientific research but also made significant
contributions to Taiwan’s technological development.

(2)Academic Papers and Citations: Dr. Chang has published 265
SCI papers in international academic journals and has been
recognized as one of the “Top 2% Scientists” globally. His
research findings have had significant impact in the academic
community, with over 10,750 citations and an outstanding
h-index of 59, and a CNCI value exceeding 1.3, indicating
high international recognition. In 2021, he stood out in the
“Academic Career Scientific Impact” ranking, placing him
among the top 2% of global scientists.

(3)Technology Commercialization: Dr. Chang has successfully
transformed his research findings into practical technologies
and established a campus startup company called “PuriBlood
BioTech.” The licensing revenues from his technologies have
reached NT$103 million, including NT$83.02 million from
industry-academia technology transfers (PuriBlood startup) and

NT$20 million from technology licensing (Formosa Plastics
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Corporation). This demonstrates the academic and commercial
value of his research.

(4)Talent Cultivation: Dr. Chang has mentored over 145 research
assistants, graduate students, and undergraduate students in
the fields of material research and engineering technology. His
educational work has contributed significantly to the cultivation
of future scientists and engineers, making an outstanding
contribution to Taiwan’s technology talent pool.

(5)Intellectual Property: Dr. Chang holds 63 invention patents,
41 of which have been certified with him as the first inventor.
These patents not only protect his research achievements but
also contribute to the development of intellectual property
rights in Taiwan.

(6)Industry-Academia Collaborations: Dr. Chang has led 70
industry-academia collaborative projects, with a cumulative
research and development investment of NT$81.52 million. His
collaborations with industry have facilitated the transformation
of research findings into practical products and applications,
promoting the industrial development in Taiwan.

(7)Entrepreneurship Journey: Dr. Chang successfully started a
campus startup and founded PuriBlood Biotec Co., Ltd. He
attracted funding from angel investors and major corporations,
obtained important certificates and approvals, including FDA
market authorization in the United States and ISO certification.
Dr. Chang’s company has successfully gone public with a
market value of approximately NT$2 billion.

(8)Technological Innovation: Dr. Chang’s breakthrough
technology, the “Selective Depletion of Human Leukocytes,”
can specifically identify and capture white blood cells in human
blood, enabling efficient and rapid removal or purification.

This innovative technology has achieved the fastest leukocyte

depletion record globally and has broad applications not only in
blood transfusions but also in disease diagnosis and treatment
with the potential for profound impacts.

(9)Industry Leadership: Dr. Chang’s technology has garnered
significant attention from the industry and holds enormous
potential in Taiwan’s biomedical industry. His research
and entrepreneurial spirit contribute to enhancing Taiwan’s
competitiveness in the field of biomedical science. The
innovative product for leukoreduction that he developed has
benefited over 300,000 people in transfusion safety care in

Taiwan.

Technical Contributions

Mr. Yung Chang is currently a distinguished professor
in the Department of Chemical Engineering at Chung Yuan
Christian University. He joined the department in 2006 and has
been actively engaged in research, teaching, and service for the
past 17 years. Since 2017, he has served as the Director of the
R&D Center for Membrane Technology, leading the research
team in advancing research and industry collaboration in the field
of membrane. In 2022, he assumed the role of Vice Officer for
Research and Development Division at Chung Yuan Christian
University, and in 2023, he took on the position of Chief Officer
of Industry-Academia Operations, promoting innovative research
and development, industry-academia collaboration, international
linkages, and campus entrepreneurship.

Professor Chang’s extensive research expertise encompasses
quantum physical chemistry, polymer chemistry synthesis, bio-
interface science, biomedical membrane engineering, biochemical
separation engineering, and medical devices. He has supervised
and trained over 145 engineering and materials research

talents, including master’s and doctoral researchers, as well as
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undergraduate project students.

His accomplishments include

(I)National Science Council Research Grants: He has led a total
of 39 research projects, receiving a cumulative funding of
NT$83.74 million.

(2)Publication of Academic Papers: He has published 265 SCI
journal articles, placing him among the top 2% of global
scientists.

(3)Impact of Research Achievements: His work has been cited
over 10,750 times, with an h-index of 59, and a CNCI
(Composite Normalized Citation Impact) score exceeding 1.3.

(4)Intellectual Property: He holds 63 invention patents (41 of
which have been granted), with himself as the first inventor.

(5)Support for Industry-Academia Collaboration: He has led 70
industry-academia projects, with a cumulative research and

development investment of NT$81.52 million.

(6)Contribution to Intellectual Property Licensing: He has licensed
21 patents and completed 12 technology transfers, generating
cumulative revenue of NT$88.46 million.

(7)Venture Capital: He has raised NT$310 million (establishing
the PrimoBioTech company in 2016).

(8)Campus Entrepreneurship: He has founded one company
(PuriBlood BioTech), which went public in 2021, with a market
value reaching NT$2 billion in 2022.

(9)Breakthrough Technologies: He has developed one
breakthrough technology (zwitterionic anti-fouling technology).

(10)Breakthrough Products: He has developed one breakthrough

product (the world’s highest efficiency leukodepletion filter),
with a production and sales volume of 300,000 units.

(11)Guiding Industry Investment: He has attracted NT$1.2 billion

in investment (establishing Taiwan’s first blood bag factory

and the Formosa Plastics Biomedical Materials Center).

Professor Chang’s contributions in technological application
research and service to the industrial sector in our country
have been focused on expanding the application of biomimetic
zwitterionic membrane systems for the separation and purification
of human blood cells, blood microbiomes, and growth factors.
He has also developed advanced membrane separation products
based on the core technology of “anticoagulant leukodepletion

1

technology,” which have practical applications in reducing
transfusion side effects, sepsis diagnosis, and arthritis treatment.
Since joining academia, he has executed a total of 122 projects,
receiving research and development funding of NT$258 million.
He has completed 21 patent licenses, 12 core technology transfers,
2 chemical industrial manufacturing processes and production
lines construction, obtained US/EU/Taiwan medical device
market approval and commercialization for medical products,
and established 1 campus startup company listed on the emerging
stock market, with a cumulative revenue from technology transfers
and royalties exceeding NT$100 million.

The remarkable achievements of Dr. Yung Chang reflect his
exceptional expertise, entrepreneurial acumen, and unwavering
commitment to research, technological innovation, and
industry collaboration. He is a true asset to the field of chemical
engineering and an inspiration to future generations of researchers

and entrepreneurs.

Future Prospects of Research

Looking ahead to the future, my leadership at the R&D
Center for Membrane Technology at Chung Yuan Christian
University is focused on expanding the horizons of research
and creative endeavors in the fields of science, technology, and
engineering. Our aim is to explore innovative opportunities to

address present and future technological challenges. First and

foremost, we are committed to conducting cutting-edge scientific
research, with specific emphasis on areas such as quantum
computing, nanotechnology, biomedical materials, and membrane
science. By making breakthroughs in these fields, we can unlock
revolutionary technologies and tackle the most complex problems,
thereby propelling the advancement of scienece and technology.
In parallel, we will intensify our research efforts in sustainable
technologies and green engineering, with a particular focus on
membrane separation techniques. These initiatives will address
pressing issues such as climate change, energy demands, and
resource management. Through our innovative work, we aim to
develop renewable energy sources, enhance energy efficiency,
and reduce environmental pollution, providing us with a more
sustainable and clean future. Furthermore, we will continually
focus on to engineering technology, placing special emphasis
on the automation of membrane separation processes, machine
learning, and intelligent systems. This will contribute towards
enhancing production efficiency, improving the sustainable
reuse of national resources, and promoting societal development
and progress. Finally, we will strive to encourage the younger
generation of engineers and technological innovators, nurturing
their creativity and problem-solving skills. They will become the
crucial driving force behind advancements in the fields of science,
technology, and engineering. Their contributions will pave the
way for smarter and more sustainable technological applications.
In summary, our future endeavors in research and creative pursuits
within the realms of science, technology, and engineering will be
guided by principles of innovation, sustainability, and pragmatic
problem-solving. We remain resolute in pushing the boundaries
of technology to make significant contributions to the welfare of

society and humanity as a whole.
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Prospective of “TECO Award”

I would like to express my sincere gratitude to the TECO
Electric & Machinery Co., Ltd. for their generous donation in
establishing the TECO Technology Foundation. This foundation
provides recognition and rewards for outstanding contributors
among researchers engaged in industrial applied research. The
“TECO Award,” which sets it apart from most academic awards,
represents the special contributions of these researchers’ R&D
achievements to the advancement of technology in Taiwan.
Therefore, receiving the “TECO Award” is a prestigious honor for

researchers dedicated to applied research.

History of Achievements

I have made prominent and continuous contributions
primarily in the advanced packaging field. When I returned
to Taiwan in 2000, I chose to research topics related to
electromigration, thermal migration, and metallurgical reactions
in lead-based solder for flip-chip packaging. The main reason for
this choice was that Taiwan’s packaging industry was the world's
largest at that time, but there was limited understanding of these
fundamental scientific aspects. I hoped to contribute to Taiwan's
advanced packaging industry.

Later on, my research expanded to lead-free solder for
flip-chip packaging and further scaled down to lead-free solder
microbumps, all of which required more comprehension of
reliability. Around 2014, it became evident that copper-copper
hybrid bonding might become the mainstream technology

for the next generation of advanced/high-density packaging.

Consequently, I shifted my focus to this topic, and my research
laboratory has become one of the world’s leading research centers
in this field.

One of my significant discoveries was related to the
electroplating of (111)-oriented nanotwinned copper. We
pioneered the direct current electroplating of copper films with
high-density and highly ordered nanotwin structures, exhibiting
an extremely high (111) preferred orientation. Nearly 100%
of the surface copper grains aligned along the [111] direction,
approaching the regularity of single crystals. This innovation
was published in “SCIENCE (336, 1007)” in 2012 and holds

considerable application value.

Technical Contributions

In early 2016, we signed a technology transfer contract
with Chemleader Corporation, Taiwan, to commercialize
(111)-oriented nanotwinned copper additives, assisting domestic
companies in Taiwan to enter the crucial electroplating copper
additive market in the microelectronics industry. Afterwards,
Chemleader Corporation has successfully commercialized the
technology we transferred to them. Their website now lists
the product “(111)-oriented nanotwinned copper electrolyte,”
and they are collaborating with several companies on various
applications. In 2019, Chemleader Corporation purchased three of
our patents outright to enhance their patent portfolio. Throughout
our research career, we have collaborated with companies such
as TSMC, MediaTek, Siliconware Precision Industries, MA-tek,

Chemleader, Chang Chun Petrochemical, Unimicron Technology,

Harvatek, Boardtek Electronic (Zhen Ding Tech.), International
Semiconductor Technology, ITRI, Lam Research, Apple, and
Micron Technology.

In 2022, we also acquired a three-year collaboration project
with the Semiconductor Research Corporation (SRC) in the
United States

Our works make significant contributions to Taiwan’s and
the global advanced packaging industry.

® Low Temperature Cu/SiO2 Hybrid Bonding with Low
Contact Resistance for high I/0 density 3D IC packaging

sure to set |
e limiting kn

The Cu/SiO2 hybrid junctions by using copper-copper direct
bonding technology have replaced solder microbumps in the
next generation of 3D ICs. Sony has already applied Cu/SiO2
hybrid junctions in mobile CMOS image sensors, while TSMC
has incorporated them into AMD’s high-end laptop processor,
the Ryzen 7 5800X3D. Compared to solder microbumps,
Cu/Si0z2 hybrid junctions can achieve a 200-fold increase in
connection density and reduce the energy required for each
signal transmission to less than one-third, which is truly

remarkable.
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However, the current bonding temperatures are around 300°C,
which is too high for some electronic components like memory,
where bonding temperatures need to be lowered to below
230°C. In 2022, we successfully achieved 8 pm nanotwinned
Cu-Cu/SiO2 hybrid bonding with a bonding temperature of only
200°C and a pressure of approximately 1 MPa. The measured
specific contact resistance was 1.2x10-9 Q-cm?2, which is the
lowest reported value for bonding temperatures below 300°C in
the literature. Therefore, this technology holds great potential
for applications requiring low thermal budget Cu/SiO2 hybrid
junctions.

® Nanotwinned Cu Foils with High Strength (>700MPa)
and Low Electrical Resistivity (>80%IACS) for electrical
connectors and lithium batteries

Through industry-academic collaboration, we have provided

more insight for the semiconductor and packaging industries in

deeper understanding of process and reliability issues related
to Cu-Cu and solder joints. Our collaborative projects have
involved various companies and research institutes, including:
1. TSMC:
* 3D IC Electromigration Project (2009-2012)
¢ Grand Challenge Project (2015-2018)
* TSMC Consultant (2010-2012)
2. MediaTek:
* Al Chip Packaging Project (2018-2020)
3. Lam Research:
* Unlock Ideas Nanotwinned Copper Project (2018, 2019)
4. Apple Inc.:
* Nanotwinned Copper Project (2021-2023)
5. Chang Chun Petrochemical:
e Development of Copper Foil for Electric Vehicle Lithium
Batteries (2020)
6. Siliconware Precision Industries:
¢ Solder Joint Electromigration Project (2015-2016)
7. Industrial Technology Research Institute (ITRI):
* Low-Temperature Die Attachment via Flip Chip Packaging
e Electromigration Research Project
* COG and OLB Simulation and Measurement
e Simulation of Electromigration Effect and Analysis for
Current-Induced Breakdown Testing
¢ Electromigration Analysis in Ultra-Fine Line Circuits of
Wafer-Level Embedded Modules
e Thermal and Electromigration Phenomena Investigation in

Solder Microbumps

Future Prospects of Research

I have a keen interest in applied research, particularly with
the aspiration to develop new materials that can contribute to the
advancement of Taiwan’s industries and bolster its international
competitiveness. I’ve once heard that it takes approximately
ten years to transition a new material from the development
to its practical application in products. In 2012, I discovered
a new material, highly (111)-orientated nanotwinned copper,
and have been dedicated to exploring its distinctive properties

since. Currently, there is great potential for its application in two

specific areas: firstly, high-strength/high-toughness copper foils
for connectors in electronic products, and secondly, copper-to-
copper hybrid bonding for advanced 3D IC packaging. Both are
now in collaboration with industry partners, focused on enhancing
the performance of the material and investigating its reliability. It
is our hope to achieve these goals in the coming years. On another
front, through the research process, it’s also possible to cultivate
more high-level research talents, enriching Taiwan’s talent pool to

meet the requirements of the semiconductor packaging industry

and making a further contribution to Taiwan’s technology industry.
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Science and Technology

Biomedical Sciences / Agricultural Technology
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Innovative ultrasound vortex technology achieves efficient
thrombolysis treatment. The ultrasound contrast agents are
used in the early diagnosis of cardiovascular diseases and
cancer. Combination of ultrasound with microbubbles is
also used in the treatment of vascular calcification. These
innovative academic achievements have greatly benefited

related industries and made significant contributions.

B[Rk

B#HEA "RA%, RARGLBBHSEHEAE
AEHTBRAATORE LB ARBPRA A H S
RE  BAEEHBRERE A RBIXALLEE
AT EHMBITSHIRM "THREB, 2L #HaxeT
TERE 2 R BE 088 RE—QEHHKT
J R AT EREAAEERMATERT AR
AZRABBEFZ - RHAH R FRLEHHA
MEFREAIF  CERAMAERETRTES AN
AAMETR BUBRHRATHAZARTHRFRS
RO BEATAERHAUNABEAFHEL -




B2 TR - B
R/ RERE

e e LAl v AR DR B S 5 Y B AR

TERiE 4] > SITAMGA A FRF L S22 0
BAMLLERARERALD T  BERRO-HH - &
Az iR ataRkrid - EHE5TRETRM
FEARBLRBHBH "REIAREAAM, MM BEH
— AR LFRAVHNELAELIA  ARIIKAARLE L
BAHEHHE  TRRLARBEIRAEHR 2 LAY
BARHBERE -

BRI TEROCHEE B U2 i EL S i 8
R T 2013 AR > THHEREERESEAR R AL
F] 0 2023 SRR P E S A R SR R
e RHEHZE "B ) WS AR AT SR S
HPHEmIEE FDA (RS EYEHR) F4 I BRI
S HARR RGBS - AH SRR R0 Ry R RS R A R
THERE SRS ARG B NEFHEA T —FE B EEROL
BRI TAE 58 5 0 E B AR B A
» HEEE A T AEE KIS IER -

I

MBS ANEIE R 1738 R Rl Fia %

IR EEE AL WENZ R EE CEO By
B FEROUIEE OB T HEERE AR AR > TR
cREIRFFE TR PR F IS - EERBGE S E R R - REBEEE
IER RSSO - RES &0l » H 3B Bl - IR 2R A
PR S E - ERREEAEEMEA -, 25 BER
ZRIRABIEVOLEHE - PRI ERARE N - (LR35
JEERA TS IR R A AL TRH A AR AR

BEHECEIAIHESR  MHEAEREEAE SR AAL BBk
& TR B e E B = R B A R BGE i
He

e H WIREIRTAE - TiEER > AlEE R
HINAERGE » 5 BEHOCHIEERRERERRE - T &L
HREBIFT2E - PEREN LIF - BEAB BSEBURRLT - 4
/N2 B P AR AR R S (L ARSI R TR AR R S

146

PRAtERT / i
W/

EaduEEE T SRR AR R R IS - R fthsX
HE EH PR F R R

FEPOEE T = FIZERAAERNR - T IWAEE R - A
RGERERAY - SRR RS BT iy RS 5E — H i&
Bt — SR - HABEREIA - TS5 TR S RE
e AR E BT IEATE - ) BB HERBEIRGATFBE
HEGEHWTIERT > TEPOEHEC & 5 IIET - FTIHEIRI B SE

)

147



=T AOLAE - R
R/ RER

148

149

>

7R BH - DLZ R0 44 5 SE R A R e R SR R T A
WFSERT -

R JEARIE BT R B IR PR S T TR R e - F)
FHBRERE R AT IS B R R L - 1R BB R E 2 v - B
FeFTEEE - BEGEBGE R MBI MIG A - SRR
EENHEERIE TR 32 > MRS E R - TEROURITEIR
(hERERMEFRERY TIF - Al e £ - T8k
HUERE R ERRE AR TRERTSE AT LB LI - B Z AT FE=
IR AR - A HERER A E - BER R
GBS E R R A -

el

FEROUIMRRC S T ERTES - T EME R EE
HEE S BRI el - s E SR T RER R H
B IREARMGEEE ? ) W E R AR R S
KRR AR ERMER - "B o SEEIRATE YT > e - L A
SRAL I SR AL S A A HECEHHE S - [
2 55 A B BRI ZER O B AR BUE OB A ¥ I B BT 2
bk o BESRSCHE H O IR Al — AR5 SURMIHUR R PR A 0 5
Wge > e ARGEHARAN: - HAFEl e BRI set
W ERD A B B - P DATERREAEAE 5 I B s P U RE O
MERFS T AMESER > BITEMEA - o BIREE -

b SEENE SRR Sy B Rl 37 DU JRR I8 ¢ TP e

TEROUCIE ZBrAG 71 38 E 1 PIE SR 25 40HE ¥ 0 B2 7
SEWTIE - MENYIE BRI B LRI B NE D - fE R

SH
=
Sy

HESENY) I SERT nl B Rt sers i e O I RE EREE =2
POfE o BAEREE T+ A - RS EEEHEE =TT
AV - BRI =B T BN - FEROUE RIS
R A R - R ERRCN HACE SR R R T3
AT LA ZE S A R e B T ik e E B G L - B mlidx
TEfBEE B R = R e SR BRI © T IREA B EE
a7

AW

JEEAR I AL H BB I BEROL - A RZERE S FRE B
AEBISwmSOEIE T R KB B AR - B EE)
EORIf B =N AR LA Hrim 3% ER G R A 2
KBIBEMTET - ARSI T » M B R FEER NS
FAHERT 3 B RL R #44% (Dr. Katherine Ferrara B By 52 PH A
BB TR ) - TEBIMARRERENE - E H
B S E T REHE - BEFER AR S 5 E
ity B B 2= ST < AERTIRIRR e i L PR B3 - PR DU
IRERA S X BISEBEF TSR - |

ERREE RO RS - T BRI RIS

H



=T AOLAE - R
R/ RER

150

151

B FE R AR R R B — 3 Y P DAERAE TR 74T B
AR S ERBIR 2 ity » BRI 558 B s Pl B R S I e 24
DR - RBHTERMAI e B ok m s e
G IBRERS - 7 EREMEEAF JLEAIIIE - [ 2857
B R  Brhh A P AR R R B R T S B
TEMOCHE BIACREESZM L - O S AR - ARE AR R AT
KB EHHET - qed e K S SIS - R LRI
TETE MR BER AT T R -

{HiE 1% - TEROCR R RIG TS B TR Bl BRI
R R E P B B EEEGE - BEVOUH LA EIRE - 4
WP AREEEEZEIREC © "1 can do something different! |
BIFHTERAE PR RREE - A DUSRSR AR AR il 3 - B84

BT o T IRAERENE R RN R 2
JENG 2 LURRE TR | SER I EORAE e EREEER K
W - WTFEE SRR > BT E AR IRRI -

" AEUE A MERVERE o AEE EERSE A H B B2
FEAFGBARZ SR > B 1 - A S s R - &
PR RAACE /AL T =T - ) AR TR
FHEZATS B TRERR - TR DRI S I oEry - K
RN E - BHER B =R PRI - | 18185
ZERAE TR RFE R T SR BB TR ]
o) R TEERG > REE ) BEMOUE R LRI -
M =FTHER > PRt A T TR 5 - S T
JRBEZERIITSE -

fZE s I 5 1 RBEWE SR AISESE BT e

=ARBRARE Y HERR T8 5 O R - R
R 2 ERER VUEHE A B B0 S B BB 5 - HIEROLH

BEE CHRIHREE SR | T R E RBINE - R
AR (R - RS REETREA E BRI - K L8Ry
FRERE (BRHMELEYRIE CEO) » BALEEEHEL
WTHVERTR - R B T LRI R YEE - SRR - TR
PRI ? FERARAZAE IR - 5 WEEIfEEE - IR
Gy WEEE > BG4 Gt kA - o EREGEEN
ARHRRTHI AR A RESRG HE RS ATES -

TR EMAEREDI - B2 E BT L R R
B - SERG B AR EE FRER AV B R AN BT ZORPRE - mRBk 2K
#t TR BATRAERNECHMEE ? ) ORI EREH
REBVERL T SR B i A R TR A e R TR R R AR
BN RN E R E O EE TP EERREEE LT
AUIREE IR o TR BRI E AR SR R AT
o HgSAE T U > EEMAS B - DR
> BB Y ) FEROLER EFEINE - BEEEN L -

RGP LU - A RN L8 T b (S 7R FE 3R R b BBy
Bt TERD - TR T - EBGEETE R R
HRB R RIERIYS - WHEIFRTRE - T EEM LI
FRIPERIEVOLH > " RAPIRAEFILAFE | 2013 25
B — A A R ARG L - T RITRKRENS
ENTEERBIATE - EROLRERTEERM - I
BB I MRS 2l > IR KRR T &
Fil > EREIKI RS MRS G e S v Tl B R A R R R AT - LUK A
L BRRRER - T RIFAE R ERE AR - A E R B
HRF R T RE =T 8 - EfE AR —18 - R
AV ~ TR AIREGE - BRI EE— T B R
Ed o ) BISEEENERE ARSI B —K -

TR RN B D Bl B DR R B

A T Al R R LB A B AGE © T 3R
HECERE R -l 2 IR REABE e LT - Se AN HE
'EH% FDA ERAE R 38 - ZHCE 3 WA BEA REHIRE 26T - |
TERROGHRI - TR O SR R PR - A

PSRt BRI -

o8 O Sl 5 0 LI T ) I 2R R A R 0 A T AR I B
B 2% B R I #OE AR RS DIl fSRIE (AL ) fE 86N Tk
(Fk)H -

% B I e R 4
] S P e (SR B AL K] - Prestin (%) 2B)IRYE LR GABA
AR IC (FL) - A A E G - SRER BERARBELCERZ
80% GABA jilfif& i #% Prestin L&) -



=T AOLAE - R
R/ RER

PAGIREEETERTRERRY) - EIBRAE L — B AR - ST i 2
HTHE o AL R SE R IS B - e A T E G BRI
B AR NERAEE]SE 3 GRS - ) BB A
TR ER 5-10% > BEREEREREEZ AR T4
EL Ry 2 A SR Ay B -

S AR SRR - R T R A SEBRR S
FBAERZEIRREHREHYL - FIER SIAE 2022 FFERAER]
TGRS - T ER=NGERER - B ERE RS
FTRIRSES - APREOT BB R I B s 3 > I E B R

DISCHRILESR » AHE A B R =2 e 0 - ) S50 Al
2N FIN T S s R B G R AR - 2 B -
—RIEIHTTERER -

2007 AN FLF RO EEAERE ERRTRER > T
IRRENREMUSE BT 2 ) JHEJEE BE Y PR 5 IO R IR - i
JRRIRE I B © " IREIRIREAREY o BRARIE (M SR AR ER
SCHEERE LIRS - A IR A AL REH A & B ¥
HIBATR - T AETE LS RES IR IR AR BB - R
AR GETE S I RE A L RE T - BRERIHRIRE] © &
T B AR A DA IS AR SR Bl B FIUITRR S -

2012 FFiftk - BEMOCZEREILE RSO S [H > 3
SOt S R R R B R RS A ar iy - R FIRE L
PP ARG B BRI - (HAIRE AEHMTIA - 2K > ZE
MO E R ERBIEEA G BEVKERER - KEkE
F e BT 78 LA R E AR ML B - BT F B R R R
HEFS BB S AHIE - AR A AL e R g 25 - T BT AR
AR/ NZETE N v] DA & R A B B - B RIS 2 s
TREEAE - B = R M7 BN R S e 8 B E B -
e P R U R I B A B o e SO R S SRR
FEGAREMFAPATE I - WAE 2021 FR09 (CEBIBIRFHRGEBET])
AL 0 IRk

TEPIR IS BB ANG IS BRIk TERSR S
KRR E B RS - M X AEBIR AR
i EUEGE IEVOLHE X B MRy E B = - BSRRA S
BT BRI E R - TEROLH - T BRI
A B AG S AT A R 250 - (ERRHR H I B A i TR
A s S EREURIATEAI S0 - ) HEREE R
O ERAIR - EHIEOEEE LG - H A E AR
3 KRB ERHES - EENTS g T A -

7o

CK Lab (ZEROCHER=RSGEE ) WS TRITIERE
AMEHL R EEAIRANTTE A > FEROERSN I E CAbT
FERRESIR B IR A L ARG S - TERBIORAR K - B
ERHERNERE o ) FURNTEEIGRSER 2022 FAFEARN -
SYN UL e SR s LR S i E S P u P AVNE S S s e
POt - F MR Al S R R o Al A P S - Eak
/KB RAE R - FEROLIESHIR B EiE S Esem
RATDBREIBEEE G1F - o Hanaa R rEE s TE T -

FHEE R B IEVOE S0 - FIE S B tca i
JBEkpEE o TR LSRG S o RIS SRR, o e
PERE RS - AR TR R - BRI DARTIRA EEY
G FIEMRAETES - ) R SER R I SR

FRAMEE T ERER NS — B EEFR
AEMRIGI ¢ (HANRICAEFT IR - JRIAR T - 2SR
HEETE > EASCRAHEEINITE - ) FEROLRHE - TER
BHAE RSB IVEE - B8 T R RhE S R A P Je
I > R SRAER B Z TR RITEER |

B THOLBE ) e

RABRRGZRILEL LR ERGEREAAEAH
ZHBREBAGHAHEEN  ALBRATRAH LR
FHRZABKET  LTALL#SELALHMAHF LM
B AEHABMBRFAITEL2% > AIHBARAE AL
R E—4HMmEcaRadE@EnRROLR

RARREEE "HAEB, ALEIRLBLHT THEMY
THABRPATEZ RAEE -

JRIER R R

TEPOLHEI H 1999 4 1A JE P 4G A B8 Al & eIt
FLHIEE T A o E IR R R R B e St = i
SRR P RERI PR E FITE T T I i A > TEHPGEC IS E
IRF AT S 858 DA ZHE 8 2 oy T 2 R A TR B S N 1 5 R e
BMCERS » AESRBUE R FECE G - tEAYERAY "I
HEED T B LR R S R B R BRSO Al 1
—ERELR AR RIS > PEIS T FEiEes & B Bl B ts
JEBBEYRE [ R ~ /NI PIEIRN 2 B BTG ~ i i 22 B
SRS S BN RE A AL R AR B R T
ALRTAIIEED ST - 3 RS B B ol B R A R B 3
TEHURIE IR EE A (Do) TRE RN HESEY)
TRk FH AR B B AT ] DU — R8I ] (2013 4Ef(E4:
VIR » 2022 SR I B T B SE A L B HE A FDA BRR
ZHABEEE - BERITHIEECAS 2007 FRRER IR R SGiE A AE
A EHRE TR S AT LU AR ? 4 R IETTEME
e R S B E R ALY 2021 £ PNAS 3¢ - &2
Tt i S FRE B =R PO EA R A SRRV R (2022 41
BHERERNE]) o BEHI LR R 1 B B = T ST R A
ran LRV EHEE R - BRI EE MR R R he o i -




B2 TIEOLIE - R
R/ RERE

HE R

TEPOCEAR RIS 1 235 AR S I TR SR R
SFUIEH > Hrp s
(1) SRR Y A VIR S HE A
(2) BSOS AR R
Q) EEBHLZ N VIS ERIER] -

TEHARAE M98 ~ Rt & k5 7 mgRE
RS 2 B AETE - AISBIRFE By R AREGE &S ~ R REBI% A
HrHE ~ HEREGE RS - ERAREHERE (=
KD~ BIRE G BT AE DU R ROR KR FHBAS - TEHRE
IAMBE (SR E224E ) TRZBIRHEREEE ) &1 - IEEE 2@y

Ak R > HAHEE =AM TR - SEH R
T 150 fEER ORI 200 fE ke L - BEEIRAEESRA1EST
TS S E RCER - WCES T 23 THEF] - SEHEAIRE A
A RhE S R R G T RS (EEYIRE - 2013)
RS ORI e CRRPERE L - 2022) MY A] > 38R
FNFE TSR B AR M E R R AR A - et & REs i
TR EEER R R TR EEA - HEBIAHTEE R
(Rl 28 e B B BRI TR SRR TR - TEHEORIE(T T #ET
FEEBMERVIITRUREE T SEGIR ENFESR
B - BEHREEEEAVBETHEgWEBHSE > RIiZ
B By P Sl HE B AR S5 -

=

154

u‘h
o ——
) - i
Ls
I
‘l
3

W%

a4 B E A BUTAHEE MEH R - 58
B AR M FESEAE A SR 2 R AU HED) N C 0L RAFHEERE - {HAD
HMEIrE D RRRIZER - SRR HER AR ZE 8 RIEAN
KANZRIRPA - B TF LI E2 T AE R L B A i %5
ik IR KA - B S EEEE SRS F
Mo AREREES (B55% ~ B2BeER) LA kim (S#Ex) &
FRESELEE &R - BEEEEREME AV REE
EE
(1) Fh R E B A e F sk« RERER AR SR o e Rl e S At

BRI ER] -

(2) BFE & TFEL RS ST FE © GR BRI A 1R B fth SR B 5
GTE - HEEIESERTE -

) #EEET « SRR MRS B EE E o RIS
2 BRI P 5 et -

(4) BHOERL LA © MR RIBOER - e R L
rEsEREE o Rt e RS -

(5) 2 Bt & s © HEBDBEIRR R MBS BT -
ELERIBIER L & L E 2 A 1A ERK

(6) BPHIHFSEELRNG © MRS RS - PR ke i
BRI - (R0 R R T R B A B ER Y JE F AR
877 0 ER A SRR SRR -

155



9IRS - R
B/ RERE

156

157

Prospective of “TECO Award”

The purpose of the TECO Award was to raise awareness in
society about the importance of technological innovation in the
development of a nation. In an environment like Taiwan, which
lacks natural resources compared to other countries, creating
derived value from local scientific research is the top priority for
today’s scientific researchers. Interdisciplinary research is a global
trend, as single-discipline studies are no longer sufficient to keep
up with the rapidly changing world. The TECO Award envisions
the construction of an advanced society based on the “coexistence
of science and culture,” which articulates the ultimate value of

interdisciplinary research.

History of Achievements

Professor Chih-Kuang Yeh has been involved in the field
of medical ultrasound research for over twenty years since the
beginning of his PhD degree in 1999. Initially, he ventured into
this field with little knowledge as a clinical doctor mentioned
the potential future clinical applications of ultrasound contrast
agents. Prof. Yeh still remembers that during those early days
of research, he had to apply for special projects through the
Ministry of Agriculture to import ultrasound contrast agents from
abroad for experimentation. The result was that research became
expensive and time-consuming. However, the inconvenience
brings opportunities for independent development of ultrasound
contrast agents. This turning point created a unique research path,
expanding his studies from ultrasound contrast agent imaging to

applications such as drug delivery/release, diagnosis and treatment

of small animal diseases, neuromodulation, and the physics of

ultrasound bubbles. The interesting discoveries generated by
this momentum have been the driving force behind Prof. Yeh’s
continued progress. The contributions and accumulation of
laboratory members at National Tsing Hua University over the
years allowed Professor Yeh to understand that stable production
of ultrasound contrast agents (microbubbles) and precise drug
release applications could lead to the establishment of a startup
company (2013 TRUST Bio-sonics). In addition, Professor Yeh
recalls an imaginative idea brought up by members of National
Tsing Hua University’s astronomy club in 2007— “Can ultrasound
create black holes?” This unconventional idea led to the
development of vortex-type acoustic tweezers technology, which
was published in PNAS in 2021. Subsequently, it evolved into
the industrialization of vortex-type acoustic catheter thrombolysis
(2022 SoundJet Medical). Throughout these experiences, Prof. Yeh

gradually realized the differences in mindset between laboratory

research and commercial product development, which he had not

anticipated when he first began teaching and doing research.

Technical Contributions

Prof. Yeh’s research focuses on the application of ultrasound
technology in the biomedical field, with a particular emphasis
on three main areas: (1) acoustic vortex technology for medical
applications, (2) ultrasonic neuromodulation and sonogenetics of
brain disorders, and (3) ultrasound contrast agents in biomedical
applications. He has excelled in academics, teaching, and social

services, respectively. Prof. Yeh’s primary research field is

ultrasound technology in biomedical applications. He has received
numerous awards, including the Wu Dayou Memorial Award from
the National Science and Technology Council of Taiwan (NTSC),
the JMBE Annual Best Paper award, the National Innovation
Award twice, the Outstanding Industry-University Research
Award by NTHU, the Outstanding Teaching Award by NTHU,
the Outstanding Research Award by NTSC, and the Future
Science and Technology Award twice by NTSC, and is currently
a distinguished professor. Prof. Yeh is an IAMBE fellow, senior

member of the IEEE society and serves as an editor for three

journals. He has published over 150 papers and 200 proceedings
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abstracts/papers in seminars and conferences. Professor Yeh
has extensive experience in implementing industry-university
cooperation and has obtained 23 patents. He has also started two
companies that specialize in ultrasound contrast agents (Trust Bio-
sonics, 2013) and catheter-based ultrasound (SoundJet Medical,
2022). The main members of the two companies are all graduates
from his laboratory. In terms of social services, while serving as
the convener of the biomedical engineering division at NTSC
of Taiwan, he promoted the development of innovative medical
devices and made contributions to bilateral international research
collaboration and academic conference exchanges. In addition, he
was the chief executive officer of the Teaching Practice Research
educational program and a committee member of the Higher
Education Sprout Project of Taiwan’s Ministry of Education.
Prof. Yeh was the executive director of the Taiwanese Society
of Biomedical Engineering, participating in the association’s

operations and promoting related businesses.

Future Prospects of Research

Over the past decade, Taiwan’s biomedical industry has
flourished with government’s support. The medical equipment
sector in Taiwan has established a strong foundation through
years of concerted efforts from various sectors. However, there
is still ample room for growth. The global precision healthcare
industry is rapidly advancing. Interdisciplinary collaboration
and the translation of academic research into products are urgent
priorities. From an academic perspective, Taiwan’s laboratories
possess competitive research capabilities in various fields. The

convergence of these individual strengths into a collective national

effort is essential. Prof. Yeh’s outlook for his future research

includes:

(1) Expanding the Application Fields of Ultrasound Technology:
Continuing to explore the application of ultrasound
technology in various medical domains.

(2) International Collaboration and Interdisciplinary Research:
Strengthening international collaborations and partnering with
experts from diverse fields to foster interdisciplinary research.

(3) Education and Training: Encouraging students to actively
participate in research projects and providing them with
opportunities to practice and apply ultrasound technology.

(4) Technology Transfer and Entrepreneurship: Maintaining
a focus on technology transfer and converting research
outcomes into commercial opportunities to create value for
society.

(5) Continued Engagement in Social Service: Promoting
innovation in medical technology and equipment to
make meaningful contributions to Taiwan and the global
community.

(6) Research Communication and Popularization: Enhancing the
dissemination of research findings through science outreach
activities and effective communication with the public.
This includes introducing the applications and potential of
ultrasound technology in medicine to raise public awareness
and understanding of technological innovation.

These objectives and strategies will contribute to the
advancement of both Prof. Yeh’s research and the broader field of

biomedical technology in Taiwan.
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Science and Technology

Biomedical Sciences / Agricultural Technology
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Dedicated to research and development, Professor Jiang
has made substantial contributions to developing an
automatic pest epidemic monitoring system, which is both
innovative and revolutionary; enhancing pest control;
increasing agricultural production values; greatly reducing
the use of pesticides; and promoting sustainable agriculture,

environmental friendliness, and health.
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Prospective of “TECO Award”

As a highly influential award in Taiwan, the “TECO Science
and Technology Award” is of high significance. In addition to
being leaders in their respective fields, the awardees through a
rigorous selection process have been dedicated to promoting social
progress and enhancing society’s development. Not only does
the “TECO Award” recognize the research achievements of its
recipients, it also encourages more researchers to pursue a career
in science and technology as well as promote the advancement of
society as a whole, thus improving the quality of life for everyone.
I am honored to receive the “Biomedical Sciences / Agricultural
Technology” award, and I would like to thank the judges for their
acknowledgment of my work.

There has been a rapid development of information and
communication technologies in recent years, with the Internet
of Things (IoT) and Artificial Intelligence (AI) technologies
attracting considerable attention during that period. As of today,
Al and IoT are widely used in many cross-disciplinary research
and intellectual innovation fields. For the purpose of achieving
excellent results and promoting the overall value of cross-
disciplinary integration of applications and development, the
research process requires the integration of engineering expertise,
cross-disciplinary knowledge, and a forward-looking, innovative
mindset in order to overcome the challenges and difficulties
faced. As part of the “TECO Award”, we hope to recognize and
reward distinguished scholars and experts who are truly capable
of expanding their expertise into cross-domain research with a

forward-thinking mindset, promoting intelligent and innovative

industrial applications, while cultivating outstanding achievements

in nurturing diversified cross-domain scientific and technological

talents.

History of Achievements

Aside from continuing my previous research in power
system protection at the Department of Electrical Engineering
at National Taiwan University, I expect and encourage myself
to become a “forceful practitioner of cross-disciplinary research

i

on innovative smart industry technologies,” after joining the
Department of Bio-industrial Mechatronics Engineering at NTU.
Utilizing mechatronic integration technology, our team has
combined innovative information communication technologies
such as the Internet of Things (IoT), the Wireless Sensor Network
(WSN), and Artificial Intelligence (AI). In addition to adopting a

modularized design methodology, we have also been developing

core software, firmware, and hardware technologies capable of

meeting a variety of agricultural requirements. This led to the
establishment of a multi-purposed “Advanced IoT/WSN-Based
InfoCom Monitoring Platform” that can be applied to various
situations. The platform is applicable to a broad range of crops
and pest targets (e.g. this award-winning creation: Automatic Pest
Epidemic Monitoring System), as well as being scalable for field
applications. By modifying only a part of the software, firmware,
and hardware modules, it may be used to monitor pest populations
grown on various crops in the field dynamically, plant and manage
facility crops optimally, control and manage grain warehouses
intelligently, look over honeybee colonies intelligently, and
produce as well as apply bio-control materials smartly.

In order to meet the difficulties and challenges of field
applications, the multi-purposed Monitoring Platform contains a
number of unique features and breakthrough technologies. It has
been granted many patents and relevant research results have been
published in outstanding international journals with outstanding
research results. In agricultural science research and technology
development, I have integrated IoT/WSN technologies with Al
techniques, which produce numerous outstanding research results
and innovations. As a technology leader in “Smart Agriculture” in
Taiwan, I would like to continue to contribute to the advancement

of scientific research and technological development.

Technical Contributions

My research team and I have developed an “Automatic
Pest Epidemic Monitoring System” based on the multi-purposed

“Advanced IoT/WSN-Based InfoCom Monitoring Platform.” In

Taiwan, this system is considered to be a prominent example of a
monitoring and early warning system for crop diseases and pest
infestations. Our efforts have galvanized the domestic academic
community, resulting in increased research investments and
widespread promotion of collaborative prevention and control
strategies for major agricultural pests in Taiwan. Accurate and
real-time pest information, for example, not only provides early
warnings of pests and epidemics, reduces the need for pesticides,
improves farmer income, and increases the competitiveness of
the agricultural industry, but also ensures a new era of sustainable
production and environmental health. Thus, I believe that the
“Automatic Pest Epidemic Monitoring System” that I developed
contributes greatly to the innovation and reform of agricultural
pest monitoring technology in Taiwan.

Aside from actively participating in the development of

patent granted technologies, I have already collaborated with




B2 TIEOLIE - R
R/ RERE

176

177

many companies in the industry or conducted technology transfers

with high economic benefits. I have assisted a number of doctoral
and master’s degree graduates to become the leader of operation
and R&D teams, and founded four start-up companies and a start-
up department, all of which demonstrate my ability to foster a
diverse pool of technological and industrial talents and encourage
innovation in the smart industry.

Throughout my career, I have achieved outstanding results in
terms of research, technology transfer, and talent cultivation in the
area of “Smart Agriculture” technology. These accomplishments

include being recognized as the 2014 top 10 outstanding

agricultural experts in Taiwan, the 2018 Excellent Teacher
Award from the Ministry of Education, the 2019 Outstanding
Research Award from Ministry of Science and Technology, the
2020 Internet of Things Innovation Application Award from
Pan Wen Yuan Foundation, the 2020 Outstanding Contribution
Award for Technology Transfer from Ministry of Science and
Technology, the 2021 National Innovation Award —Academic
Innovation in Agriculture, Food and Biological Technology
from Institute for Biotechnology and Medicine Industry, the
2021 National Agricultural Science Award—Outstanding Team
in Vision and Innovation from Council of Agriculture from
Council of Agriculture, the 2022 NTU-MXIC (Macronix) Chair
Professorship, the 2022 Executive Yuan Award for Outstanding
Science and Technology Contribution (in biology, agriculture, and

medicine), and the 30th TECO Award in 2023.

Future Prospects of Research

The multi-purposed “Advanced IoT/WSN-Based InfoCom
Monitoring Platform™ and its derivative technologies adopted a
digital operation framework for the entire system, which can be
used to collect agricultural big data and contribute to the digital
transformation of the entire agriculture industry as a whole.
For example, these technologies can be utilized for collecting
production and marketing records, improving crop cultivation
management efficiency, reducing pest damage, and decreasing
chemical pesticide uses. It is my intention to apply these derivative
technologies to the fields of green agriculture, environmental

protection, and sustainable production in the future, as well as to

deepen the scope and depth of the technologies, in the expectation

that the coming results of this research will have the following

specific impacts on society:

1. Achieve the Sustainable Development Goals (SDGs) through
digitizing agricultural information and introducing intelligent
technology.

2. Enhance food safety, increase consumer confidence, and protect
consumers by establishing a traceability system for food and

agricultural products.

3. Promote the comprehensive collection of crop environment and
pest information, which will optimize production management
techniques, reduce the use of chemical pesticides, and make
pesticide usage safer for farmers.

4. Utilize this technical innovation and its derivatives, we
can gradually move towards a more friendly environment,
contribute to environmental protection, and enhance the
corporate social responsibility (CSR) of agriculture-related

businesses.
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Sports Dedication
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