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FHREAL ¢ ARBERRSENTZERT
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WA A 1 28855204 - (02) 3789-7271 » minfang@gate.sinica.edu.tw
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ABEBRE R (G - Deep Learning in

Large and Small Universes-from Astronomy,

Neural Sciences, to Condensed Matter Physics

el © 202159 H14H (Z2HI) 16KFZE1THY
ik ARBEYIEERIT e AT SR R

A AR (BIVOEFEASYHER )
EFA L RFETHATR (REeVEENTSERT)

TEEIHGHE ¢ https://www.phys.sinica.edu.tw/lecture_detail. php?id=2536&eng=T
WA A ¢ $EACRE - (02) 2789-8365 » aiting@gate.sinica.edu.tw

HEINA

In this colloquium, I will briefly introduce
our recent research using Deep Learning (DL) in
astronomy, neural sciences, and condensed matter
physics. In astronomy, our goal is to search for the
Young Stellar Objects (YSOs) from the spectral
energy distribution (SED) [1]. We show that a
YSO can be identified precisely even when using
three SED bands only in the long wavelength
regime, where the observational errors are much
larger. In neural sciences, we identify the polarity
of neuron cells from their optical image with a
very high accuracy (>96%) even for complex
neurons [2], making it possible to determine the
direction of signal flows in the neural networks
of a Drosophila brain. Finally, I will show how a

DL can be used to solve the ground state

2021 %

19 F-  COLLOQUIUM

Deep Learning ®
Large and Small Universes

- from Astronomy, Neural Sciences, to Condensed Matter Physics

Sept. 14 @ 15:00

1F Auditorium, Institute of Physics

Q wmgzm R

prof. EEMEH IR
Daw-Wei Wang

- Department of Physics, National Tsing Hua University

In this colloquium, I will briefly introduce our recent research using Deep Learning (DL) in

— astronomy, neural sciences, and condensed matter physics. In astronomy, our goal is to
©search for the Young Stellar Objects (YSOs) from the spectral energy distribution (SED). We
- show thata YSO can be identified precisely even when using three SED bands only in the
© long wavelength regime, where the observational errors are much larger. In neural sciences.
© weidenti i cells from their optical image with a very high accuracy
(>96%) even for complex neurons, making it possible to determine the direction of signal

brain. Finally, I will show how a DL can be used
d trongly interacting many-body problem, using data
hope this brief overview will demonstrate that how
mental research by providing deeper insights into our

( Language: Depend on Audience )

BREA | REAFRR EIEA | EXEIVE 02-2789-8365
Host | Director Chia-Seng Chang Contact | Ms. Ai-Ting Chung

03

Academia Sinica Newsletter



properties of a strongly interacting many-body problem, using data obtained in the weak interacting
regime [3]. I hope this brief overview will demonstrate that how a DL could be also applied in

fundamental research by providing deeper insights into our universe with multi-scales.

[1] Searching for Young Stellar Objects through SEDs by Machine Learning, Yi-Lung Chiu, Chi-Ting
Ho, Daw-Wei Wang, and Shih-Ping Lai, Astronomy and Computing 36, 100470 (2021).

[2] High Accuracy Identification of Neuronal Polarity in the Insect Brain: a Node-Based Machine
Learning Model, Chen-Zhi Su, Kuan-Ting Chou, Hsuan-Pei Huang, Chung-Chuan Lo, and Daw-Wei
Wang, to be published in Neuroinformatics.

https://link.springer.com/article/10. 1007/s12021-021-09513-y

[3] Random Sampling Neural Network for Quantum Many-Body Problems, Chen-Yu Liu, Daw-Wei
Wang, Phys. Rev. B 103, 205103 (2021).
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Pt CRBEIERSE © WEARGHIPE
OS2~ BRI ELPER)

ARBE AR W FE A BRSO R RS I 52 & Al 3
Religion, Ethnicity, and Gender in Western Hunan

during the Modern Era: The Dao among the Miao?
C (EmBEIRRE © TAOMPER SRS TR
PR ) —FHTIR20214-8 H HIRR

Academia Sinica East Asia

AE S LB s B RS - RELIGION, ETHNICITY, AND
ST I 1 M 2 A B R e s e GENDER IN WESTERN
R - AEREBEM (contact zone) HUNAN DURING THE
BB+ FHEE O e £ [ 2 MODERN ERA
DU RS 7 5m BOALRY 750 BB H THE DAO AMONG THE MIAO?

WEEHOH ~ R BHEREAM - thEE]
Hh 55 AN E R (R A - {8 A8 R v
TESHEREME , (trans-hybridity ) SCUMDIEEAE -

Paul R. Katz

EeAh - SE PRI ZES] - BRI R R
B ZE i 7t & B 22 3 T A HH R EURG - AnEER
(James Watson ) f4 T AE#EAL, |
(standardization) » FERA] (Joseph McDermott) ) " #HPUFEZ , (village quartet) » £5HAL
(John Lagerwey) 1y " DU Ryt @&, (temple-centric society) % o 534 - E il A &
AYIGREREIRE] » DA A e B (ANAR) MGt G ry iR B2 28 )y - 2 A& PRI AZ LR
HE o

FHERRELE © https://reurl.cc/2rpxAa
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WiEEH > Law and Politics on Export
Restrictions: WO and Beyond

ARBEESETFEFTRINTTE B LA AT Law

and Politics on Export Restrictions: WTO and Beyond = [l R e

ZECUHIAR - DB R R R B ik mdend . EXPORT RESTRICTIONS
WTO and Beyond

HZFFPRIE - BLARREAE IS O 251k

% - BAAARER SRR - HARR SRS Cipeae i

AR - R O] - TYERTE%
T BB LI » i DU 2 B S B A N
F s T A2 - e i TR

Law and Politics on Export Restrictions: W1TO
and  Beyond—FHW R K H N 2 — LR ERE
[ B A e R U R Ry A B ZRAR - R
Bl B R SRAHE R RR - FERE - —H
LA S — B8 » 35— B E B 1 5ilkE
KHHE - FEZLT  UIPAEHES—BZ
REPR 2 o Sl H PR AR RIRIE S - FERIK 5
REP A - R THIBLESR T - Fsz i
EIHREK -

e FRR ML ke WTORREEER R Hi LB HIR SIS - ARG RIS 3R DU Wk 5 B 2
e N RN LARS & - TR HRE B A R - W RE IR E ABIAEEH - ZORIEE B
L VB T DURGE il RETT AR L SR LA © MIFEE B AR Wi L 2t - BISLIMERERI 5 4 2 B
FHBNE TR - BRSPS BEEBCR TR - Nt - BIR L 2B NSRBI ek i 125 |
A IEEALRR - ANETER AR AE - fRHFRNB G BIER - FLEEHAKI ) B ZE L R
SRNTERR DU B Sk R S -

- RS

https://www.cambridge.org/core/books/law-and-politics-on-export-restrictions/ 6 AFC229F9CT78 BEI455A4BDTTBEOSE35#nd tn-information
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159 T 2 B 2 2 SR S A (Food and
United
Nations) FIBEET » 20104F 7 7 BB 6T 57 51
1S5GS - B SR T T 3t
RBR T ESRA AL - | - BN
SRR R TR - B REAERERE20
PR A EE - L R R R 8
i A T 2 A SR I 4 ] £
(TS - 7619504 R AT IR B L 2 FE7R
By AZESHITRE (Gros Michel » R A BAR
Big Mike) - HAMEEEILEAEE » &
195045 FR 38 [ SEHRIFG E S AL A - A
SV R UK SR LS ST SRR - 1153
AR A S R S UK L SR H T
(Higen-Dazs) » B 51 LAY A AEHIE
RETHREIBEE VRIS - ST L 1A sty
B S (L B 7 46 K ) T W SR ( Fusarium
oxysporum £sp. cubense BT REREE « AAEEL
EIER) - SRS AR 2R |
AP BHE A B R A B T
R > TRRSOEZF (Cavendish) -

Agriculture  Organization of  the

07

R ST T A £ 2 ) ER 2R A BRI
H o FEREREWEER - AMTABHE SR
PR =T UR SXESRATE R - FOPHETER]
B SGHEF (William  Cavendish ) 23 EHAYIR
EIRE - FHRIRME (Musa
we » SRR b A R A 1 829 1A B P IS
el o SRR FH R SGHET 2 E ABOR -
PAREIE R T R IR B A B T 5 £
A - AR RCHFF R B EA RS TENER
& KRSk TR AN tizesd - 35 2k e
RESTVELEES 1/ QUG e
Bt s EAE196 T E RS EE - Bk AT
) o SRVJERITEIRII T RE 4 2Rt
Briwi A TR - DGR © IR ASE > &4
k) = <RI SRR R T - B
HR A LRI BT UR &L - SR
AT S A= /51 - B E Ui
fif o
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AHEZIEEER (Musa) 1HY) - BAZREE
J& (Ensete) Je3hiRE g (Musella) fHELE
R (Musaceae) » ZHFIEHEYIFEY—/ o
R FTDIEERE "W, (REAREE
¥ MAE TR - BERENT0SEE S
EHE > eMAEE - T2 - REREFHEE
(E—) - BAEERERNSHE T (E—) -
FEACHREE - BTEESOR FOR AR Ry PO i LA B
RIAY - o3 B R ARIAR 5 BF AR Y SRR ~ BAUZKE
W (Musa balbisiana) ~ THEUFEH BRI iE
(Musa textilis) ~ DA SBIAREHZEREE (Musa

o

A EHERRA

schizocarpa 5 FEA YT H EHY IR BAE IR B 2L
REEEHT) o BRTEISN - RSN AT
AR HANRRIEA AL - BUAN © AR R
BRERBEEM LU 2EEE (Musa
itinerans var. formosana) JFyBRIAR » $HEE Ty AA
J B B B T A i AR 0 A Al Musax
Jormobisiana[1] - FHAIRERIFERAE - DUk
SRECH RRIER TR - St HEF 2 M b s
fegf - (B Sl T - BA—En
I -

(A) GR% - EREREVIREEANE R S B - a2 ACEYIE 5 (B) HuymE - &

HRIBECLEY) (R TR LR ) 5 (C) SELIE (Musa ornata) - HFERIEEAVEIE LT (JEREHZESE
BARMERKA) ¢ (D) BIERIREE - HIER AT 2 I HE SOE M SOER » MmN EP RIS 5 (E) JEE (Pei

Chiao) » SREERVHIERE.. — @ BEHREIUE - REEEE - MERFERRIGH  (F) SRrRESE . (G) ¥

AHEENRENGHEE -
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Frse A B A M E DNA SRR - fE1H
VIR P - AT MR DL 0B R il i
B il E S R e RS e RS

(Plastid) FriF{LiyEERese (B —) - fEHIi
PIBR T HEREZ S DNAE YA » RLRREEH]
ke iR H CRYEEIRES - BRI IR 5
ek B I DNATE Ryl iR B DNA » fE 5 RS
o SR EEYIMIE DNA Ty RERE M -
g2 E MR e b SERkRS EHE B R
Fit AR Rl E DNA[RJJRFF I 5 (B2 AR
SYHIEY) - BIAI - HEEERTEER ~ N ~ FI
HHIME DNA Ry S - b e MrRIfR S
B EERRE S H A FAERA - F RIS
DNAFJE IR AT 1994 HR8 B [2] - HoORZAR
BEREH ACH > TERRBRIIIZRE R > LT B4R
E R AR B E GG IIE M AR
I - b1k - KR HAEREE —EPCRE [ 1%
p% EE BRI -

A TR R i MEAgE ) -

09

TR FLKRIFERE (Postgenomic era) » A
I 2 2 BDNA Fr B Fir B2 i 3 R
B BEE KIAUE Rl - DI EAEE
BERHETTHI TR R a5 o A RIREAMERR fE5E
BHNMREER - B SR EERE N8R
{LAEHERAIRA AT SEME - AR A YIrIRZ A X
e ik HARRE - RIS e 4 [ B ARG Y 4
e SRR B IEGEE K A THFE - HRME
B L MEtemil - WAL AL eHH 2E IR
& o [RIEE - FRAMFIEE 8 5 RS E AR AR IS S
TERkHe b o 20 BRI - PERTREER R B CRY
AR - HEMWEREEGZEER T (1L
Mg - —EuZEAEERR R RS ) -
Vi 2 R 8eE H e A R B R B A F
FHAREROL - BHMCARRYZER - — RS » /E
HRARHA S S E RIES DNA -+ [T G
EEWD - g EEDNA S & E A% ENHE
AR A BRI A {E R -

HAHEM 3 BB YA HIEUDNA - 1T
FAHGEIE ERF (Genome skimming) - tHEL
BB E D BERER - MF SR
BEKENEZS s RS HR M - o
RIS S ek e DNARYE FP & RHERE R B4
AR SN R - HIIER & &4
15 AIME FE R RLRR S B Tk ae B RIS 251 » BLIR]
e e A REER - (1) ERRIE
RE T » AR REFER RIS S Er A
RIS EEHE 5 (2) HiEHE—YRERE PR
2 o [RILAFSERHEINE nl a2 YRE - A it
geatE Al BB AE 73 BB (Genus) JE NHYY)
T FEorEALEZ S SR AR R RS A L 2 A
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s (3) EFERHHE R/ - A7 EEE
EMGER R N THRE - ISR - IR
#70. SGOHYE P& + DAL L EEEER - 92/
P P MG G PP R LR 85 065 B2 1, 000F5 AU RIAR
B S Rk B AL B E - SELERISCHE RTREAN 58
B (HRESIR BT 70 F R R R iSRS 1751/
WEIBRETUE, » 157 3 2 i b R I S s S e
AL TSI -

HAM DURT AR et B SRk L KT 1Y) i S e 3
g e (B=) - FRERRIRER
B S A < S O T L IR TR G 0+ B AR FR
g o AR R Y AT O 20 B R o SCRE
(Clade) - HEACH B HIAY S A BRI A
BRREAE 73 STREL 10 a8 Ry I N IS JE BT
WA R AR 0 STRELL » < NBERTHE - KL
o et 16 (LR o P B 1 A B AR A R A
Musa X formobisiana B35 HE ARG BR (R Fo tH
AT - (R A LR Al SR LU REA AL LS 22
BRI U  SE (A —BHIRS IR
IR HH A AR AT B DNAR SRR 1 (AR Ry
RIFRES SRR E HAVIEREE ) - RS Musa x
Sormobisianaf\JEREEE o DAL TTEEFAMIR AT HE i
T (Musa  x chiliocarpa) JELIREETA
A PR REARRIHER S -

ER RGO L - BTSRRI EREE S
IR i U S L ek e A TR L Bk B T MR RV AR AT
FE o RER B LR Fa s S0 BE R AT AR RS
FHE—B AR (Monophyletic  group) —JRE[]
EMAE AL FERESE - (HEEREeE LAl
EROREE T e M HAEEF R R (
=) o SFERREEE AR MR
B S B k e E R IRF [ P SA AU DNAZE A
DA S HAMM AL - MACREMAER
PR DNAZEE R - FAIRIRITERR
B AR E AR RS B R S I e B A BB
TRIVFIZS - RACEREWR BT 1025
T HERIDNA - DUE RIS E e E Fr il SR e
N > A RETE S A AR AR - Rl
R T E M TRV -

AR OH N B 7RSS
FRIERVEREE - AR MEREaE - A HEN
At B ENBEE RN - R — i/
REHE - —HBARR - B SR ki R
amsE o B 7R T SR SR R A
RIS PR E R S R B A
BB AT 5 © BUR Bl S e R A
A JE B — AR - IR SRR
o MBI BRI SRR R 1 E R 7
B AM I EER SR 3] -
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Marado (AAA) | Kluai Iﬂw_a_‘l:lﬁ

; Pei Chiao (AAA) M. acuminata ssp. malaccensis
0 Set. Austrafimusa
5 8 Set. Caflimusa y Formosana (AAA) | Pisang Lilin
=| W Set, Eumusa Kluai Khai {AA)} M. acuminata ssp. microcarpa
u Set. Rhodoclarmys Williams Hybrid (AAA) M. sigmensis—}7%
B Other Musaceous genus B ———
®BS > 90% ——————M. acuminata ssp. banksii (AA) Formosanaj@ ;1‘% 446
1
63 | . acuminata ssp. microcarpa (AA) Williams Hybrid %é,ﬁ,;ﬁ
1
%7 ;‘E -@-%%ﬁ s M. acuminata ssp. zebrina (AA) M. -‘arer;ra:lﬂ Lim
1
R M. x chiliocarpa (AAB) - & %, Pei Chiao
By
M. acuminata ssp. malaccensiy (AA) M. ecuminata ssp. zebrina
\
Pisang Lilin (AA) '\._\ M. acuminata ssp. bcmksfi}'_ 1
M. laterita '\.\ Morado
M. siomensis "\.\ M. ornata
M. ornata "\.\ M. veluting
M. velutina Y, 35 % M. balbisiana Clade |
Clade | y
M. itinerans var. formosana & 3 ¥ 3% F & & M. x chiliocarpa
=2 g jg M balbisiana (BB) 45 M. x formobisiana: gE /ﬁ
v Ny e
L x formobisiana ——""" & & & # M. itinerans var. formosana
— . coccinea M. coccineg——
Clade Il
{M. beccarii M. beccari
M. textilis (TT) B R 3 B M. textilis
—Ensete glaucum SMER Ensete glaucum
L Muselta lasiocarpum W4 Musella lasiocarpum

g A8 i AuA ¥ 4o im et

AE = BEABRGECIAT -

e
R PR ST R T B R L O BRI AR AR A B2 SR
RIE R R A SR <

AE{HRERE

[1]Chiu HL, Shii CT, Aleck Yang TY. Taiwania 2017, 62, 147—150. Doi: 10.6165/tai.2017.62.147.
[2]Fauré S, Noyer JL, Carreel F, Horry JP, Bakry F, Lanaud C. Curr. Genet. 1994, 25, 265—269. Doi:
10.1007/BF00357172.

[3]Wu CS, Sudianto E, Chiu HL, Chao CP, Chaw SM. Front. Plant Sci. 2021. Doi:

10.3389/1pls.2021.713216.
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ML I 01 Pl R A L ] 3

APPSR 20 (LPS) M3z —DERAHE (caspase) 4/5/11 » HIEIEREHIHob Ry fim
TR R % —ERRR - (BRI REE B R S - SRS HERY T el B TR
U B IAE © ARBeRIEHREE LT 7eER a8 - - 2LPEEEESRS (galectin-3) & HIRIHE

RATRA/VIERAE ReamAl - HB s 2 2 A A IR -

I=N=287519
iy

ARERS (2021) FTH2THBRMNBEIEINT] (CGEBIBEEREERT) (PNAS) -

F LA ¢ https://doi.org/10. 1073/pnas.2026246118

i LPS

=

—

S

t
Galactose
Kdo,LipidA Core O-antigen repeat

—

s Galectin3
(O (D Caspase-4/11

A
°J
»

- Galectin-3

Cell death / *"

Cytokine
release

+ Galectin-3

Cell death T & ‘j,

Cytokine
release T

A model for regulation of a cytosolic LPS-sensing pathway by galectin-3. Galectin-3 binds to cytosolic LPS
glycans and enhances LPS-mediated caspase-4/11 oligomerization and activation, resulting in increased

inflammatory cell death.
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B IR TSGR | R P 2k

2RS0T

“HH
>
I

HEN R AYIIRAREZER T E BRI e H 2 - ABCE RIS =T e A
o5 A ITFERT B R BT ST B s IR B RS A P SR T e P K eI 98 B RS TR 72 B % - B
BB AEYENTH NTARGEX | - EEAZCEGNWARRES - [T B R4kl

AL YIVEIRA T SRR A - 38l T BAERTH B AR Y ERR A ORGSR » 5 AT BEE SRR
PR R R BEA T HIEERE  AWTFEROBRAE (Nucleic Acid Research)) T

FLA ¢ https://doi.org/10. 1093/nar/gkab555

BSPTBIBI TSR
EEYIEARHZEE R
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 dad

B

KREEAEZ BRI ZE O TR BT SE B B H RIS P E B b & 1 T A R
RHZREHE S S BT R 2B ERE - MR EECRRERER AR 25 - {E s w]
RIS e S LR A 5 - ORI - A R vIRE S OB PRRIE R R - TR EEIYE R
BRI HEAIT Ry o RS RN A B IREVERE S EZ & - HFRRRCRS

(2021) 8 H26HTIE CHVASRELRTEER)  (Limnology and Oceanography) BBEEAMTHIT] -

A LA ¢ https://aslopubs.onlinelibrary.wiley.com/doi/10. 1002/ 1no. 11911
AW H AR IR RIS T © https://soundcloud.com/schonkopf/sets/deep-sea-sounds

Chong Chen / JAMSTEC
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PN BT
HE R RHEE W SE O )7 BUR B T SE B

SIS A B = AL ER T S B - TSR BRI AR A m] SO ek B T
TALIMRER R AT o FEFR LR T AR BRS04 - SRTERS R PO R A
RS ] S AR [R5 BR A A BR Bt - DU T A1 B B sl o g G - A0S B ek bt
B EITEOE RS E SGHE - TR EESE M 2787 - SRR I OUIRI ~ RLOMRSEIEH]
I -

IMAZREE e IR TE Lk R B SR IR 1% - T R RAE T se 8O R - A& -,
EREER) - A ROCRRBIEBNNT ~ B ATl SF Sk L HERITE T - Beob - T3t IR BA S
AR USRI S REARL - IR B SN ESRHT TEE S U A 1F - SR Rk RS BR BT e i
R -

it H 202148 HiE R OB EBITZE 8 — 0 -
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BRI HEA BT B 38 R Fr LB+ By I S IRF ] B st B R L 2 MY Bl - T B
G AR 52~ ORFFREACERRE - Fo SRR ] TSR S B B -

— ~ FRIMIFR © 202149 H28H (=) 9IF3043 16173047

T FRIMHEL ¢ ARBEERE B LR S
= AL ¢ BRI B R e
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