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NASTYINEE

5.12: B 59y FicB3 27 —4RER T2 v b 7 4 — 2 OFAEEE

EEH* v o NZAOREET 1 — L FEfR

HHHTF v >R GHEESTERM) T, FHEOHBE - FiEHRZIE Lo e 35 10T ZiGMH L EBR GEHH S h
TW3. 2020 FEICITSEERICBIT 27— ZINERT T -2 E-EHOEB L 2T — Py b —-IHERRY
DRIHDEENZ AT o 72, 2021 LIRS, BEHTx v VA TEMI N2 ZETOR 2 ME L BERREC & % HE
BHS AT LOMERHEEL 2 (X5.13).

ARIZAT L, HRER B 02 7Y FEEEBFEY — ' R [Bio-IDiom Services] ZFIH L. FAHEMBMAD A~ — |
74 Y CEEANHERREITI AT LATH S, 24HERE. A~v— b7+ 22 HLDI HEEH) 7 7Y & TR
(Bio-IDiom Services)] 77V D 20D 7 F V%4 YA b —LF 3, FEHFERIC LD HEEE) 77V 2E#T %
e TV BECHESNZBLE b —a Yy 2REL. FADPEDOEEIZVW I 2@l T5 kD, HEITWD
FALZIDHEERETO R TEDL LI ICR-oTWV5,

AR, 7Y ETHEERSE AN (WEIDA) U, [F8EE R v 2 Xy 7325 e T ARG (Bio-IDiom Services)
77U 5, HERriRE TS, 77V N EOBERREEY — BRI X o THRREEA TN D, SRR T 2
. HEERDS TILDI HEEMH) 77V 2okt — 2N L TKIRKY: CLE (RFEHIRS AT 4) KEESI NS,
FEEHYOHBIEE, X7 Ly MERREDP LKA CLEIX 7 7€ AT 5222k, HEHEHREIFIZY 7 VEA4 L
WCHERT 52N TE 5,

NLDi HEEH) 77V LTl EHEGO —XFAHICFRET 202 E502RET LI LN TE S, BHEBO ZXFH
KRR LSGE. HESRO DI L BHEGRIE XA HBEER T — NICXESh, PLR 7—& e LTERI L

EMEINHEOHEGRT — X OE=FNDORMI, £4FIvr7arer tOERHOE, EEOHAELE
fﬁbnéo

R ATLIE, 2022 F 4 XD ERAZHKT 2 TETH 2,
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Bio-IDiom Services

’ M HEISRESER
KNIRAZCLE
(BEZBEYRTL)
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6.1 Society 5.0 RIF{LIATIMSZESZEICOWVWT

BRAEETEA~— M2 (Society 5.0) TlX, IoT (Internet of Things), "R v +, ATHIFE (AD, v
T — REDIHEM B & REESPHDEIRICHD ANA /) R= a U ol kflifie AT Z T, #HDPHRET
ENZHEBRNZEDOESVEEZB 22 DTE S, ABHTLHEOEEZHIEL C05. AIFFILEEETIE, &
H, FETHR, YEENELTLRLLTEETE2H0MELRHIC, TE-% -5 - Rickd MERX 0Ty Al
B EEY F—rLl, RS TOHESFEEDOREEICEWT, HEZANOMEL R ERT 2B TRIRKRFE X v
S RARNREEE RIS % 7L Society 5.0 DFEFE7 4 — VR LTHERAL, 1947794 -4/ R=2ary] TET
54/ R—vayORIMZEHNE T 5.

6.2 FHXREE

AFFHREHETIE, N4 DERE - BEEHRTH 58—V F )L - AL R - La—F (Personal Health Record : PHR)
12, HEAR, WS ARCoims), B8F, AR-—VEHRY, HEEGEOMA R E#T— X2 MAT=VF L 5
47+ La—F (PLR:Personal Life Records) Z# L <f2R L, WELZHERH T — X5 oW TP T, FHI%E
Rz B LMoz Efid 5.

HEFERMICDH/-D, QOL Offfks - M EZHIEL 54 72X A1) %, Do EZHIELL: Tz
AW, BLALHEVOZRERTS (7274 XY b ISR TUCHES 2 22T, N HEDHEE - £IE
DEDL DS, BIRDMEEE, DO, (AR, BREOMEZEMICL TRV QOL 2794 L, MA R
e ARFREOZNE R EPLRET 5 Z LI #ite. F7z, Society 5.0 #EX AT T T — X BREIAIH I
Bzt 2 dala e LT, i TE o N 5 SRR EMNIIE N — Y F 7 — &%, RENCIIT 2585 FECH HT6E
BT —=RAOH ALY T2 2 2 BIET.
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IFATAASN SAITAFIN IITINRA
ELHEFUERRATD QOLEZRD D EARORBUEIEC DANS
ARk - TOYSL & S -Y-EF BB -Y-E2H
o B
BNl \LD; |
(] ] s = ~
_—— oo b PURDER I (. R
REF v 2_”;} Ea—~¥x7—% ?.‘ifa A JAPAN

Personal Life Records n EXPO 2025
==‘ - ‘_...‘ :-(IIPLR! gﬁ '.--ﬁh - . .'.:
Fv 2 ) (RERIERRDE & U THK g

e AT Waadh ™ '
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|
i AIRAZF /(R g8 SR

6.1: FEDHM

6.3 2021 FEEEEMEE

2021 fEfEI1Z, AED QOL DRI EETFHAL VT3 (54 7ARLNULE) KRGS Z2HIELE (54775942 - 4
JR—=a YIRS F¥ER, KBORE, LA, HARBER () 0 3F2FICE D A7

BAAICIE, AN2DERE - BEBRTHZ 8-V FIL - ~ILR - La— RICHEEEOW L ZEET — &2 2% 72
=y Fi - 547 1La—F (PLR)] Ovx&xA4 XA L LTOF—&HEIHE (MYPLR) 2EEicr 7Y
R RIcHEEE, EAZMB L. ERIELTE, (—H) 7=28 V71 a3y Y =7 ADFEIEEROGICFEMEL, #
Bi# 12 PLR OfAHADBAZ TV, FHHEEIC MYPLR OEEZREZWZ W, Z4uc kb, A 406 Ao MYPLR
CEDOBZREITS Ze M TE, F—XRHOFEI e LT1 407 — RRGEFEEE{2 e TER

g/, W TuY s boEBERERT 2 Zic kD, BlNR T — X offififlHE{TRo7. 7Y s MB
W, T—XO_RAAOB A SRR TRD NS T —2pMaD%E TR L, INET—XONELIET — £
B oS 21T, SRR T - ZIEZEM L. BRI, (1) RIE - PHIER, (2) @ - 2K—-y, (3)K
KO AR, (4) HAERFES 27 4 (6) [TBIE > > > 7D 4 DORKAEMIE T 0D =27 b vty v ZHIEHSE S
nyz 7 bEEEL, F4AOHBICEDELT—2NEL, PLR &8 L TO 7 — X RX—2ADRMRNLMHERELIT - 7.
R, SimE SV FEIEER (RO 7TrY 27 b2y, FHICHUGEERE ORERERICN L T7 — X NEZT S
A) BEMT ik, ZRAMAARER T — X IR EZFEMNITY, PLR 7 — X OB TG R 0 #fs 2 FH5
B IAEITR o2, 7B, TONEEERT — X OWTREIRD 7 — ZIRFICHRT 2 Z e T 7.

F7z, INS ADDOKRKRAIEMALZFEMT 272007 -2 ) 7 1 HEfse LT, PLR B&oFEFTZ, (5)
B 27 058, () M, AN2DHEEEELY S Y7 T27200 (6) T8ty > v 7B, FiFERP
HAREELFHCHEBT 2D ODEIE 7 4 —V FE(i, v 77— XUIERHTICET 2 \MBRO 9D (9) 77—
RV T A NMERDE TR Y =7 P EHEEL 2. KT (5) THlS A7 25 v (8) HhRFAfistrEiE L, Hls R
T LEROEAICBNTT — X MEIORD « RERHRT 2FEEARGIZHEELL. 2k, idoEknE s
AEFEBRICBWVWT, ERBFHMEICEZERI AT LEBADO T —XEREEEMTEZ L5 1R 7.
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(10) Z7Z Y FF > Ly IR Ty 27 T, HEEETRERRLALZYveY 27 2, 7—X0ZXFHD
AREEO@E WS 207 uY = 7 MCEFRE T 2 2 TF — X O XA 2B D MA@k L. Z O A
T 2018 4EFEIC 14 fF, 2019 4EFEIC 15 fF, 2020 £EFLIC 15 1, 2021 EEEIC 5 (DR 49 fF, 24 K%) ZRIRL, &
ED 5 DBNNCHED SRR MEB K OHEE L2, HIZ, TAFTRRLAESE oY =2 MIHLT, F—XIESR
RN T E DY 50, 7T—20 2 XAAMEIE W E S 27k OBRE AL 72 LT 4 DT — < %
T2 LICMA, RIRR¥YOBE Y 27 b L, AROEBSIEME T vy = 7 MBI L 7 v
TR RBRREEMF v > SR TEML, MR T— XIEZFER L7z, 2022 FEICIZER S fiED 27— %
IWHEEEBRT 27012, Efirny =7 + OfiFZIEAK LI DAL E#HTH 5.

[RGB e LT, 2021 F 12 AWt I+ — (4 /RN—=2 a3 Y A b Y —24 KANSAI2021 94 7594 > - 4 )
N—a YIFlRE I 5 — [F—REHATU DS ASK) ) 2B L, REXICSHET 2 K%E, WP, KRFED
HiaRe RERED S A5 152 BOSINERR (25 61 £, Web9l #4) Db o7, 7 —XAEHE Y X RO 5 K
FIREHNCONT DGR RSN, WA D I THHEFEIHRMVCBDIEH SN TV I 2HETE 2 HERG o
To. F7e, 2022 4F 3 HITiE, RBKAEINZ 90 A - KIRAMERERFEINL 100 EFGL@HEEL LT, RIRKFHEN
FrURRAZBWTC, 94 T7FFA Y 4/ R= a VIFRWERHS VROV a~F — XFERDEZ B AR~
ZEML, £78Y 27 MIXZRRAZ -y ar®, AFxy VAR TEMPTEDFEIMEROTEV AL — 3
VERITRoN. KA YRIVLTHD, FRNOARLTIESFNDPLDOBIMENDH Y, K=V FLT =KX IR ARIZ
BREFFOMREE - HIRkE OFEBIEKSITS Z e B TE . RMEILSD HIES 7 — X EG TGS 3288cmig - &
BEREARIOLG Y LTHEMTH - /-,

6.4 Fo

2021 FFFEIZ N E THESEL T &7 PLR BMBOFEH R TOFIER 2TV, —@ D OBEZFIET E /208, BRI
HEDRZTETVS. 2022 FEE, AMANROE R 7 —YREEELZTIZ 5. ChETHLNLHLVAIRE
JCIZ, PLR BB EZITVEHICHEREZ D2 L HIT, FRAT—VIBI LI RELEHND 1 DL R EHRT— X
L OEHET —ITOWTH ZDEFZLT, XHREED S DER S 5FEM O SHREERNGUC ORI IFFTH 5.

BERW

1] 94 7FFA Y - 4 I R— a VBISHUS RA—ar—
https://www.ids.osaka-u.ac.jp/ildi/index.html

2] —HEEN T—X VT4 2y Y =T ADR—LR=Y
https://cds.or.jp/
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71 AEMNEFE—LIGAEEAFRTOI S L
711 HBE

RImronZ, #HYE EY, BHREYOPHOXEENRIC, BT 20BN EZHESKETE 2 AMEFTRT
325 FE—HOEIHBERE 07 4 TY. ENND by TR - XL OEBEICX 2V F 27 L4 %2BLT, &
TV — ASHEMZEIE L Er L EREHEARSPRELBAY— MEDERZES AMEZETCAZ2HNE LT
¥9.

712 AVFaSLEBE

REIRKEN DBGERL R & 285, BT — 2L ENIND ~y TR - R DB 2H Y 25
LZBLT, ZRGHEREZEL P TEEY. fEHEELULCON RS (HNHE) SiEsbEiE R <E T omsen
5 WHE) 72y, ROEEEPEPESEC X2 HAMEZ BT, @EREMEL 20T 2R3 25, EERC
MHTZ2Y) —X =2y TRMRISCHITET, ARy bV -0 R E2EI KR 2/ONET.

713 BREFEERERES

TRV T4 70rT 4 7B TIIBMYEEREEOMBR S a~vEHY LE L. 202241 H 12, 13 HIc*
NZeNn 4 a~3oMBETVE L. ZBEREMI 148 TLE.

NEIZDOWT, ERENRE LT 4 =77 -V V2 RERNCERZ e 2 BN LE L. BYETIREENERID
R, G2 E RN L, EBICY —Ra— FEHAETL, HEMEZHR ZETHET 2w iihe LEL
7. WI¥EDT9HIZ Python OEMED SEA 2TV, H—RXALHBET — L5 HBUEDHE =X AN THIRE 7 — L DI
HoT, =k Fbpy, SAFLAY—N—t T nr (MLP), B&AAE, HMHEEE, EREE, softmax B
%, optimizer, #WFH L DHEANLM LB TEL X5 LELL. Tz, @FHECILS, EEEE LR
XE 270D HEE LT dropout X batch normalization 72 ¥ DFIEZHBICE D ANFE L1z, 2Dk, EENARN
B LT, AAREGRDET VTV X L% HWT, BEEEIC X 2 EMIRE G EEMREGRO 2TV, R~y
TOHI, ALy PRAATICEKBFHEERITWE L. I5ICHENLZFEE L LT, skip connection % G L 7= EH{RD
denoising °, ARZ +A T T LI X o TZRITEBILENE R T —X D CNN IZ X 27708, GAN 2 X% MNIST
B{§ T — ZEREITVE L. DHABIOMENA T, LilOEB D, denoising, B{§T — X ARSI S, VAL
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R IR AEIRA YT ay, XBWERLEDTHIIOWTHEHOZZOOMBHLE L. 8§ a~<vDHEHEDEILN
BAEELTICELET,

M BRE1 Python DR
F—U—F ! FIEEREEMESE, CPU & GPU, Google colaboratory
% : Python ORLEEIE
MRRI FEEEHOER1
¥ —Y— K ! Perceptron, MLP, MNIST 7 —4&, softmax BI%t, 8B, DI TIE, AV RREE
HH ARk T A
MBRREL EYE DR 2
F—v—F I JIBT—&, MiE7T—%, 77X MTF—%, #@%¥Y, Optimizer, Dropout, Batch Normalization
#%E 1. MLP T MNIST 7— X %4585 %, 2. Dropout % Batch Normalization % {5
4BREI BAAA=2—FL %y b7 —2 (CNN)
F—U—FBHRAALE, TV, K~y T
{#H¥% : CNN T MNIST 7 — & %2538 35 5%
SRRE1 Z7BANYF— 3y 7 —XiLR
F—U—F:ZnANYF—vary, F—&HEEE, CIFAR-10
HE 1 7aANYF=arvEfS, 2. F-XREMES
M6 BRE1 VGG16 2 ¥ OHAE TN L i 2EE % AW 72§05
¥ —v— F ! ImageNet, VGG16, InceptionV3, #if5#%, AL v bxXa7, F{l, Grad-CAM
HE [ VGG16 rBEE 2 AV OREE BT 7T 5
7PBRE1 H{RD/ A VR a v BEEDHE
¥ — v — K ! skip connection, PSNR, SSIM, #f#&, A7 +u2724, SE 7uv 7, Global Average
Pooling
WY 1 ZFEE ANk T2y MERE /A XVE I ay, 2. BET—&% CNN THHET 3
TSFREI GAN % HW 7 EIGA AL
F*—7— K ! Generator, Discriminator, DCGAN, Pix2Pix, CycleGAN
%  DCGAN % F\7z MNIST Hiff 5 — & 4R
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72 AAx> Al B
721 BE

ZA X LRIBOTERR AT 2 LS 50 2 HEEREH I 720, HRERAMEZHET 224X V18
WEATR S %2 2018 FFFEITRRAL L7z, KIRKRFEZIZ L & 2 Seimiff 7B 0 BB 23 51D S IO £ TR WEE 217
W, HEANAMZERT 2. @Y% AL OBMMFHETEZRAETE 2 A, AIFHFEZINGENERL - RETE 2 AMZEHK
720, RIRRFHEIC L 23R, Y (AL BINBSEMEL) 2RMBL L. AL, X4 % TROFRPWTEM S
LU R&D FRfIDAET AITEHZ#EES 2% —~ > TH 2.

722 BERA

AT ECREEEE (B, BOEEtE), AIBFHEE (R ths, 7Y ZAVEE Y AD, Al A L= ARGHE (F—X
wA=yY, BASENE, avPa—XVE¥Vay, Frhay—ky) OEZREHALERT (2021 4 9 H-2021
6 H) IZiTo72. ZiBBEOELERIIXEDOLEBHTH 3.

HEEOHE EENE Y

AT L e Bt FH
BRI M

AT F b =N ZGEFE BRI 7 — & 2 5 DOFHI I
T - WA AR
H RS L MeJs
HERENEES AT A B2y
A ¥a—&KETay T, K&
779K T

AT SR HIFR B BE, &

TEH AL AL, AR
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8.1 First SCAI-IDS Workshop for Future Collaboration on Al

2021 10 H 18 H, YIWEKRY X K¥ (75 ¥ R) O Sorbonne Center for artificial Intelligence (SCAI) & 57— &
VT4 7uyT 4 THEICE 27 -2 a v 7 “First SCAI-IDS Workshop for Future Collaboration on AI” 34
YIAVICTHEE N (K81). DY —2ray 732020 4 5 AICHifE S N7 Y LR ¥ KR L KPR DK
ZTHEIC & 2 B DT, FHT AL 778 C DOFRERAV R LR FE e AM AT T 7B D # A L 72 5

V—2rYay TR, BLEHE RIRREHESE -AIZR/7T—2 V74 7ur7 4 7R, Serge Fdida Y v
RYXRKFBENIFE/V VR Y XRZFER L DHRO ZHREZTHW 2%, Xavier Fresquet Y VR Y X RFEITZ L KFR—
KRR B & 22 SCIA RUOTF =XV 74 70y 7 4 7THEEOMBELHAEV:. 2oV —2r2ay 7T
R AL e AR R 7 —< 2 LTEBD, ZR2NOMMICB W T YL T O — R CIEHE T 2 E 5
HW7 (X8.2).

S, MRABRFBEMAD T 27—~ LTIHREINICY =2 > a2y 7RBET 2 2 TERERLTE D, AMKZHPHLF
o Bkl 5.

8.1: Zoom 1T kB34 > 5 4 VHDORET.
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8.2 ARIRARF—KEBTKF KIFIH 25 AFFHEIF—

Program

Venue: Online (Zoom)
Date: October 18, 2021
Time: 9:00a-12:00 (France), 4:00p-7:00p (Japan)

9:00a/4:00p

Opening |

Prof. Takao Onoye, VP Osaka Univ, Director of IDS

9:05a/4:05p

Opening Il

Prof. Serge Fdida, VP Sorbonne Univ.

9:10a/4:10p  Introduction of SCAI

Prof. Xavier Fresquet, SCAI
9:30a/4:30p Introduction of IDS

Prof. Hajime Nagahara, IDS
9:50a/4:50p Buddha Face Analysis

Prof. Benjamin Renoust, IDS

10:20a/5:20p

Medieval Manuscripts lllustrations
Prof. Victoria Eyharabide, SCAI

10:50a/5:50p

Al and Art
Prof. Noa Garcia, IDS

11:20a/6:20p

French Newspapers and Vision
Dr. Pierre Carl Langlais, SCAI

11:50a/6:50p

Closing |

Prof. Genta Kawahara, VP Osaka Univ.

11:55a/6:55p

Closing Il
Prof. Xavier Fresquet, SCAI

8.2:

V—2Tay7DTar T A,

REE DM ZIIGERLT D 2 FGEM TR X, 1997 FISRGHEH TR TR & AL T AR5 Rbos il e 52
T E & fiifs U C LA, BiA B CHBE MWLM ETERIAT o TEE L. 2021 £ 1 A 20 HICHO KA 2 5

JFEZRR T 2 B KO I F—2fTbhvE L.

O I F—I3REH T KRR N THIRES L U2

DANNVAT 7SI T 2EENSIM L=, it I F—T1F, K83 ICKHHE T A% XD, Rui Xu#HIZYE Miao
Zhan #ZIZ, KBRKFD0 O BEMARORFER, 7—2 V747007 4 7TEBORFRBIRO 4 40 HRET-
7z. M 8.4 Zoom WZ X BHERDETERLIZ. TDF VT4 VLI F—1c&D, REETAEXEKRAFDOH
B X BARARRE FEROEFHFIC OV T DM T o /2.
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Dalian University of Technology and Osaka University
Symposium on AI&Healthcare

Date: 14" January, 2022 (Friday)
ZOOM: 925 0591 3075 Password: 20220114
Language: English

Time (JST) Time (CST) CONTENT

14:30-14:35 13:30-13:35 Opening Address

Introduction of Research Activities
14:35-15:00 13:35-14:00 Prof. Shoji Kido
(Osaka University)

Introduction of Research Activities
15:00-15:25 14:00-14:25 A. Prof. Rui Xu
(Dalian University of Technology)

Introduction of Research Activities
15:25-15:50 14:25-14:50 Prof. Hajime Nagahara
(Osaka University)

Introduction of Research Activities
15:50-16:15 14:50-15:15 A. Prof. Miao Zhang
(Dalian University of Technology)

16:15-16:45 15:15-15:45 Discussion of Future Collaboration

16:45-16:50 15:45-15:50 Closing

8.3: it I F—DTIur I A

Visualized Explanation of MSAN

.  Hustaton of Mul-Scle fomaon Expoted by MSAN
Accurate Segmentation v

of Medical Images via
Deep Networks

Associate Professor

Introduction to Intelligence
and Sensing Lab Activities







119

|

E£9%7

HEHEDHRZTEE

FMEEIBHREBEM Hig (BFh) RE —

(1]

o HHABIAOTLR
o SLEREMIERE AT T A 7 A4 X —2 ¥ 7
o SR AMIARRE  HARIRENT L > & —

(BRZEEEN]

o OAVEaT—>aFILNEHRICEAY ZER%E
AWFE T, Bl 72BN & B%E LR T U 7 L X A4 2 DIRIED 3 JUtitil - #EFiEERRT 5. ik
D 3 KITIARFHITFIETH % Time of flight (TOF) 1 & 2 BEEERHINE, KEEIPIANTOEGELR et o)
50 BEBERFIC L 2NV F RRABEAZ & 2 & OHEERRIIRIC RS RERELREL, Mk 0EREk
B DTEAR FHINIEH T E b o 7. AR TIE, HENERRE L 3 ORFEIC X 28725551k - 1EHk
W E D REHE O EHEKS, BELRDEZME T2 A TEZ N AL TEBIXTEIRERT . ZOH X7 TH
N3 TWBEIG 2 OHEROREHE T 2 FELREEL, BRICHZNRE LFEZ2ITS. H—0FHHIlFE
WA/ G2, BigZKGOEOEREZIMDZL, BioRAPRE, HEOMIKE Zzhei TOF,
OCT, DFD/DOT ¥ \Wo /e B 2 HEFETIHHHEL, L IRMEDRR 2 Z2h S HEEREFR % ERISH D KD
B2Y—LLVARREETNE LTGS2 LA MADRETH 5.

o BEAXZUEESEGRERHICL 2T LARILED aTILTSA N —1RE
Society5.0 H2FHDUNIIN 2 H, E v 7F—RIEREY A N—AR—-RIC ¥ E 5T, MR TOZ—F DT
BEEE X R THREL, HHT2 e pifFshtns. BifE, EREHEPAY— A —h R YDA
7% 10T BRI A X 7 2L, REFAE X 2 HGRMORENM ELZeh s, 20 X5 RFEMRFEFRD
LUV IRERAPBHEREF I TETVWS. — T, IXTTARBNTZ2Z2TOT 74 " —EDHR
MELL TWa. RIFETIEE Y (IRIGFET) LONRHRZDDDERT SV ITNVTIHEEI AT 2IRET 5.
LYY TOY YT Y IENCY — Y B E ZF IR T EIRWEANENNCRA 7 5 v Ik, e EAR LE
75282T, BHEBTFOZULENBRIDE Y FLRLTOES a7V T 74N —(RELEHT S, £/, B
BARX T TR SNBSS EG) SET2 N ST, BEERMT 2 REGEHR 7 L — a7 — 2 TSGR
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559 Hf HEHE OWIEEE

W ZRBL, ZOETAREEFRIIOVWTONEEZB IS,

o 3D EfEESH Al ICK 2 EFHVESIIIES AT L

3 RITHEHREEFRIC & 2 FEBES A OBMIEMEFAEY () X, ABICBI2EHEDE 1 fiTHD, 5%D 20K

NEEDLLRVEEZ LN D N RORD EMRTFRIZE, RHRA - RENGRETH D, MEZKIRHRERO
B OBELBRELED 1 DTH 5. AW TIE, Deep Neural Network (DNN) &, 3 RICE{GULEE %
MAGHLEZZ T, TEETMEZHERZE S R T 28R T2 2HNE T2, ZUTXD, 5&BIE
BOBEMAFAZTh 2 MEZENICH LTS, ZEEEOM L, 0LWTIHIEEOEELADEHRE BiET. AR
&, Al ZHWz 3 JOorFBEt, £ EERERID 5 OTPIRIETTHEA, FREEMEZHEN L EExE5 22T,
BEMERE L SHWTW S DEMMIEATE) XD S SREOZK 2L, X 51RO =5
JEfEZE o BEfk e 52T 5.

o TEIE YO VTICL BFEEROREMTE
ICT ZIEH L7 R EIRICB VTR, FEIROAZRD 2D TIIRL, FEDOLOREELEHL -
HFEENEETH S L DER D, AR TIIHEGOMM, BELRY 2Ry v 7 LR o2 EONFUIRE
ZUTZNERALHEET 27-00FEEHFIET 2 2 2 BIES. BEHRCE, X714 7HETEIEEPOX4ED
HIEE (EHE) 22EERERORECIREL, e 7—= Y 7R TOERLEREEORELHIET. $/,
FHAEHEORBEICEDSWTHI 7 4 — NNy 7 2ITS, 7RI T4 75—V 0T AT L 2MAET L. £,
MHEFRZZEN LT EE 28 e LT, Hx0¥EEBLO V- TOEEREOHE - itk 2> v
AT LEMRETE. CNEHOCTREFORE - TA D7 72V F— a U oRERDZEAETEZ ZET 51
PR IIRS AT LT 5.

(3R - ERHEITOD T K]

o MMEBEDRZ TP ED IS ICHEREZ TVWEDOEAYEa—RIal—2aviEEaD TERNK
gt

o MR (AfifE)CT i 7 — & OB EE I X 2 B2 O &AL

o HARSFNMEZEMH LU BIEREHERZITHE) 7 1+ 2 D& EL
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[1] Jonathan Lawson, Moran N Cabili, Giselle Kerry, Tiffany Boughtwood, Adrian Thorogood, Pinar Alper,
Sarion R Bowers, Rebecca R Boyles, Anthony J Brookes, Matthew Brush, Tony Burdett, Hayley Clissold,
Stacey Donnelly, Stephanie O M Dyke, Mallory A Freeberg, Melissa A Haendel, Chihiro Hata, Petr Holub,
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Susheel Varma, Craig Voisin, Natsuko Yamamoto, Chisato Yamasaki, Lyndon Zass, Jaime M Guidry Auvil,
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biomedical datasets”, Cell genomics 1(2) 100028, 2021
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e BHRERIBFT 1EBIZE (B%h)  Trung Thanh Ngo

(BRZEEEN]

e Subsurface scattering modeling in translucent material

In this project, we make replacement of teeth in a dental implant surgery. The teeth replacement must have
visual appearance like the other teeth. To achieve the goal, we need to understand the material properties
of the real teeth. In this project, we aim to propose a novel method for estimating material’ s properties.
The material in this case belong to a group of translucent material, where light scatters inside the material
multiple times before reaching out to the camera or eye. There are three important properties of this kind
of material that quantify how much light is absorbed, how much light is scattered, and how the light is
distributed in case it is scattered (which is represented by a phase function). We presented a novel phase
function for light scattering and its application for estimating its parameters of real-world material. We
are about to submit the research work to a major academic conference.

Lensless Imaging for visual privacy protection

In this project, we develop a lensless system for face recognition while preserving the visual privacy. Our
imaging system use an optimized code aperture pattern. A coded aperture captures very blurry images
which is difficult for a human to recognize the subject but still possible for a machine to infer information
from blurry coded images and thereby enables a simple visual privacy protection at the hardware level.
However, there is a tradeoff between visual privacy protection and recognition accuracy. This work proposed
a learnable lensless imaging framework that protects visual privacy without sacrificing the recognition

accuracy. We have submitted the research work to a major academic conference.

(#EEE]

e I have been helping a Phd student who joined in IDS from 2021 April. He also joins the dental project.

His research is to develop a deep learning method for estimating the translucent material properties. He

currently submitted his research result to a top conference and will get the response next year.

(H=E#]

e For this fiscal year, I have worked as a reviewer for several conferences and journals, transactions: Con-

ferences: CVPR 2021, AAAT 2021, ICCV 2021, ACPR 2021, ICRA 2022, IEEE-RIVF 2021, MAPR 2021,
ABC 2021

Transactions: TPAMI, IJCV; Sensors; Remote Sensing; IEEE Transactions on Biometrics, Behavior, and
Identity Science (T-BIOM); IEEE Transactions on Information Forensics and Security; Expert Systems
With Applications
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MecHREBLEBFY RHMEMAZETE (FE)  Manisha Verma

(BRZEEEN]

e Educational Project (Student engagement prediction):

The objective of this project is to predict students’ engagement in the online classes, web lectures, etc. For
this purpose, a dataset is created of participants reading a text of a few pages, and their video was recorded
through a camera setup. New labels have been created for the dataset using annotators. Annotators labeled
each frames of every video for different labels including engagement, body movement, yawning, strange
eye movement, facial expression, and screen change activity. Objective and subjective labels are utilized
to predict students’ learning efficiency and disengagement along with other facial behavior cues. SlowFast
network is utilized with some modifications for target task. Experiments show that multi-label prediction
helped in disengagement prediction.

Medical Project

The objective of this project is to predict frailty in person while performing some easy daily activity such
as standing and walking. Data is recorded using Kinect V2 and 3D positions (x,y,z) of different body-joints
are recorded. Neural network is utilized to find the frailty in a person and explainable AT is used to evaluate
the significance of different joints that supports the prediction of network.

In another project of medical imaging, a classifier named SCOUTER (Slot-based COnfigUrable and Trans-
parent classifiER) is proposed for explainable AI. The classifier takes image regions that are responsible

for the prediction into account. Experimental results show that the SCOUTER is better than FC classifier

in getting significant regions.
(% - EFHAITOS T I ]

e Society 5.0
e Al Hospital

(€ e4=19)
e Conference reviewer: ECCV 2022, CVPR 2022, ICLR 2022, WACV 2022, CVPR 2021, AAAT 2021

(ARG R 1]

[1] M. Verma, Y. Nakashima, N. Takemura, H. Nagahara, “Multi-label Disengagement and Behavior Prediction

in Online Learning”, in Artificial Intelligence in Education (AIED), 2022.

[2] S. Yadav, G. Singh, M. Verma, K. Tiwari, H. Pandey, S. A. Akbar, P. Corcoran, “YogaTube: A Video
Benchmark for Yoga Action Recognition”, in IEEE World Congress on Computational Intelligence (WCCI),

2022.

[3] L. Li, B. Wang, M. Verma, Y. Nakashima, R. Kawasaki, H. Nagahara, “SCOUTER: Slot Attention-based

Classifier for Explainable Image Recognition”, in International Conference on Computer Vision (ICCV),

2021.
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[4] M. Verma, Y. Nakashima, H. Kobori, R. Takaoka, N. Takemura, T. Kimura, H. Nagahara, M. Numao,
K. Shinohara, “Learners’ Efficiency Prediction Using Facial Behavior Analysis”, in IEEE International
Conference on Image Processing (ICIP), pp. 1084-1088, 2021.

[5] B. Wang, L. Li, M. Verma, Y. Nakashima, R. Kawasaki, H. Nagahara, “MTUNet: Few-Shot Image Classifi-
cation With Visual Explanations”, in IEEE/CVF Conference on Computer Vision and Pattern Recognition
Workshops (CVPRW), pp. 2294-2298, 2021.

Z0ft

[1] Outstanding reviewer CVPR 2021.
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FMAeBREREFT HEBH (F%)  Noa Garcia

(BRZEEEN]

e Language and Vision
This research studies techniques to understand the content of images and videos and perform human-like
reasoning. The projects involved in this research are primarily focused on understanding on how external
knowledge can be leverage to improve language and vision representations.

e Automatic Art Analysis
This research is focused on applying computer vision techniques to extract high-level information from art.
With this research, we study how to detect key attributes from paintings, such as the author, its year of

creation, etc., as well as how to discover new attributes from studying each artwork style.

Real-world Image

Image = (Factual) A young boy is
Captioner performing tricks on a skateboard.

Art Painting Image

( ) ﬂontext) An account of VasarN

Art . .
that /1] ted t
> Do —>| says that Signorelli wanted to

represent in the figure of the
naked Christ his own son, who
H died of plague in 1502.

e middle of the painting,

Vasari

here is an unreal lands
i Ili .
LS:gnore‘: clear and ... (Form) It strikes the
amentation

1502 observer with great power on
xterna —= . L )
account of its dimensions, the
Knowledge Christ o
Cortona liveliness of ...

(FR - ERHEITOD I K]

e Buddha statues recognition
(AERFAREEFKR]

o FY2020-2021, &=FW5E, “Understanding Concrete and Abstract Representations in Art”, (f{3) Principal

Investigator
o FY2022-2025, FAERSE (C), “Societal biases in vision and language applications”, (f{3) Principal Inves-

tigator
(& T#]

e Co-organizer Instance-Level Recognition Workshop at ICCV 2021.
e Area Chair at British Machine Vision Conference (BMVC) 2021.
e Conference Reviewer: ACMMM 2021, ICCV 2021, WACV 2021, AAAT 2021, CVPR 2021, EMNLP 2021,

ICLR 2022.
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e Journal Reviewer: IEEE Transactions on Pattern Analysis and Machine Intelligence, Computer Vision and
Image Understanding, Journal of Applied Science and Engineering, Sensors

e Workshop Reviewer: Women in Computer Vision 2020, Computer Vision for Art 2020, Workshop on
Computer Vision for Fashion, Art and Design 2020, 2021.

e Funding Proposal Reviewing: 13th Cyclone Call for Production Access

(FZEEEERY R 1]
MiskER

[1] Chenhui Chu, Vinicius Oliveira, Felix Giovanni Virgo, Mayu Otani, Noa Garcia, Yuta Nakashima. The
Semantic Typology of Visually Grounded Paraphrases. In: Computer Vision and Image Understanding
(Elsevier), vol. 215, Dec. 2021.

[2] Zekun Yang, Noa Garcia, Chenhui Chu, Mayu Otani, Yuta Nakashima, Haruo Takemura. A Comparative
Study of Language Transformers for Video Question Answering. In: Neurocomputing (Elsevier), vol. 445,
pp- 121-133, March 2021.

[1] Zechen Bai, Yuta Nakashima, Noa Garcia. Explain Me the Painting: Multi-Topic Knowledgeable Art De-
scription Generation. In: International Conference Computer Vision (ICCV) 2021.

[2] Nikolaos-Antonios Ypsilantis, Noa Garcia, Guangxing Han, Sarah Ibrahimi, Nanne Van Noord, Giorgos
Tolias. Instance-level Recognition for Artworks: The MET Dataset. In: NeurIPS 2021 Datasets and Bench-
marks.

[3] Tianran Wu, Noa Garcia, Mayu Otani, Chenhui Chu, Yuta Nakashima, Haruo Takemura. Transferring
Domain-Agnostic Knowledge in Video Question Answering. In: British Machine Vision Conference (BMVC)
2021.

[4] Cheikh Brahim El Vaigh, Noa Garcia, Benjamin Renoust, Chenhui Chu, Yuta Nakashima, and Hajime
Nagahara. GCNBoost: Artwork Classification by Label Propagation through a Knowledge Graph. In: ACM
International Conference on Multimedia Retrieval (ICMR), Taipei, Taiwan, 2021.

[5] Yuta Kayatani, Zekun Yang, Mayu Otani, Noa Garcia, Chenhui Chu, Yuta Nakashima and Haruo Take-
mura. The Laughing Machine: Predicting Humor in Video. In: IEEE Winter Conference on Applications of
Computer Vision (WACV), Online, pp. 2073-2082, 2021.

[6] Jules Samaran, Noa Garcia, Mayu Otani, Chenhui Chu, Yuta Nakashima. Attending Self-Attention: A
Case Study of Visually Grounded Supervision in Vision-and-Language Transformers In: Student Research,
ACL-TJCNLP 2021.

[7] Yusuke Hirota, Noa Garcia, Mayu Otani, Chenhui Chu, Yuta Nakashima, Ittetsu Taniguchi, Takao Onoye.
Visual Question Answering with Textual Representations In: Closing the Loop Between Vision and Language,
ICCV 2021.

ZDfth

[1] Invited talk at CAI+CAI Workshop. Understanding Fine-Art Paintings through Visual and Language Representations
March 2021, online.

[2] Invited talk at The First SCAI-IDS Workshop for Future Collaboration on AI. AT and Art, October 2021, online.

[3] Outstanding reviewer CVPR 2021.
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FMAeBIRERERFT HEBE (%)  Li Liangzhi

(BRZEEEN]

e Explainable Artificial Intelligence (XAl) ICE89 /3%
We proposed a slot attention-based classifier called SCOUTER for transparent yet accurate classification.
Two major differences from other attention-based methods include: (a) SCOUTER’s explanation is in-
volved in the final confidence for each category, offering more intuitive interpretation, and (b) all the
categories have their corresponding positive or negative explanation, which tells "why the image is of a
certain category” or "why the image is not of a certain category”, as shown in Fig. 1. We designed a new
loss tailored for SCOUTER that controls the model’s behavior to switch between positive and negative
explanations, as well as the size of explanatory regions. Experimental results showed that SCOUTER

could give better visual explanations while keeping good accuracy on small and medium-sized datasets.

This paper was presented at ICCV 2021.
1
I

why not “1” why not “2”

why loan why tobacco why cinema why not loan ~ why not toba. ~ why not cine.

)
red-face cor. why r-cor why pel. cor. why chat why not r-cor ~ why not pel. why not chat 0
Input SCOUTER (+) SCOUTER ()

1: Positive and negative explanations, based on which one can reason why or why not the
images are classified into the corresponding categories.

o Explainable Few-shot Learning (ZBS9 2 8f3E
We revealed a new way to perform few-shot learning for image classification, which is able to output
visualized attention maps that can serve as an informative hint for the few-shot learning process. We
proved that the proposed method could achieve both good accuracy and satisfactory explainability on
three mainstream datasets. This paper was presented at CVPRW 2021.

o Vessel Segmentation ICE8 Y 2H%E
It is necessary to extract an accurate and complete vessel map from the raw retinal image. We designed
a new segmentation model that could utilize the structural redundancy in retinal images. The proposed
model could achieve state-of-the-art performances on all public datasets. A research paper about this work
was published in the IEEE WACYV 2020 conference.

e Artery/Vein Classification ICB89 2 H3%

Artery/vein classification is an important procedure for the diagnosis of many retinal diseases. We em-
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powered the aforementioned segmentation model with the power to conduct classification. Moreover, we
proposed a post-processing algorithm to refine the classification results. A research paper about this work
was published in the MIDL 2020 conference.

Crossing Detection & Artery Level Prediction (CBA9 23T

The objective was to detect the crossing from the vessel map and infer the level of artery hardening. The
training data as well as the labels were collected from the Osaka University Hospital. Inspired by the
concept of the multi-discipline team, we designed a new diagnosis model that can automatically recognize
the signs of arteriolosclerosis and grade their levels of severity. This work was presented at ARVO 2020.
Semantic Segmentation (CBIY 3HAZE

We designed a semi-supervised segmentation model as well as a noisy-training strategy to help surgical
instrument segmentation. Then we demonstrated that the proposed method outperformed existing ap-
proaches in both medical datasets (robotic nephrectomy) and general datasets (street-view). The paper

was published in the IEEE Access journal.

(FR - ERHEITOD I K]

e Al Hospital Project

(AERFAREE [T

o PI W%RIEEN 2 & — b Z4E 2020-2021 Removing the Burden of Data Labeling: Automatic Surgical Video

Understanding with Unsupervised Learning

o PI #FHF5E 2021-2023 Explainable Artificial Intelligence for Medical Applications

(#EEE]

e Give guidance to a PhD student on the research of surgery instrument segmentation and explainable

few-shot learning.

e Give guidance to a intern student from Wakayama University on the research of explainable multi-label

classification.

(€ E=3=19)

- Journal Reviewer

IEEE Transactions on Industrial Electronics

ACM Transactions on Multimedia Computing, Communications, and Applications (TOMM)
IEEE Internet of Things Journal

IEEE Network Magazine

IEEE Communications Letters

Cyber-Physical Systems (Taylor & Francis)

Industrial Robot (Emerald)

Sustainable Computing: Informatics and Systems (Elsevier)

- Conference Organizer (Technical Program Member)

e IEEE Global Communications Conference (GLOBECOM)

e IEEE International Conference on Communications (ICC)
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- Conference Reviewer

e IEEE/CVF International Conference on Computer Vision (ICCV)

e IEEE/CVF Computer Vision and Pattern Recognition (CVPR)

e European Conference on Computer Vision (ECCV)

e IEEE Winter Conference on Applications of Computer Vision (WACV)

(RZESAEY R 1]

[1] Bowen Wang, Liangzhi Li, Yuta Nakashima, Ryo Kawasaki, Hajime Nagahara, Yasushi Yagi, “Noisy-LSTM:
Improving Temporal Awareness for Video Semantic Segmentation”, in IEEE Access, vol. 9, pp. 46810-46820,
2021.

[1] Liangzhi Li, Bowen Wang, Manisha Verma, Yuta Nakashima, Ryo Kawasaki, Hajime Nagahara, “SCOUTER:
Slot Attention-based Classifier for Explainable Image Recognition”, in IEEE/CVF International Conference
on Computer Vision (ICCV), 2021.

[2] Bowen Wang, Liangzhi Li, Manisha Verma, Yuta Nakashima, Ryo Kawasaki, Hajime Nagahara, “MTUNet:
Few-shot Image Classification with Visual Explanations”, in IEEE/CVF Conference on Computer Vision and
Pattern Recognition (CVPR) Responsible Computer Vision Workshop, 2021.

[3] Bowen Wang, Liangzhi Li, Yuta Nakashima, Takehiro Yamamoto, Hiroaki Ohshima, Yoshiyuki Shoji, Kenro
Aihara, Noriko Kando, “Image Retrieval by Hierarchy-aware Deep Hashing Based on Multi-task Learning”,
in ACM International Conference on Multimedia Retrieval (ICMR), 2021.
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HMeeBiEBEM $HEMAFEE (BE)  Sudhakar Kumawat

(BRZEEEN]

e Action recognition from coded exposure image

The goal of this project is to develop a deep sensing solution to recognize human actions directly from coded
exposure images, without reconstructing the original scene from the coded image. We proposed a deep
sensing solution consisting of a binary CNN-based encoder network which emulates the capturing of a coded
exposure image of a dynamic scene using a coded exposure camera, followed by a 2D CNN for recognizing
human action in the captured coded exposure image. We proposed a novel knowledge distillation framework
to jointly train the encoder and the action recognition model. Our proposed distillation framework works by
transferring knowledge from logits and intermediate features of a pre-trained video-based action recognition
model (teacher) to our 2D CNN action recognition model (student). The proposed training approach
improves the action recognition accuracy by a huge margin in comparison to previous approaches.

Privacy preserving optics for human action recognition

Given a human performing some action, the project involves developing a camera system such that it do not
allow the captured video to contain any privacy related features such as identity and gender of the human
subject, but allow capturing of spatial and temporal features that are useful for recognizing the human
action. The task is challenging since it require to capture both fine-grained spatial and temporal features.
For example, for certain action classes, like horse riding, the spatial features might be more important
while for other action classes, like gesture recognition, learning both spatial and temporal features are
important. In order to solve this challenge, we developed a method where the video frames are first passed
though a defocus kernel (this can be done at the camera lens). Next, consecutive frames from the video
are subtracted from each other (this can be done at the sensor). Next, the subtracted frames are passed
through a quantization model to further degrade the video (this can also be done at the sensor). Finally,
the output from the quantization model is then passed to an action recognition model and a privacy
model. The entire pipeline i.e. the defocus kernel, quantization model, action recognition model, and the
privacy model are trained in an adversarial manner where the privacy model serves as an adversary. Our
current simulation experiments show that the proposed method successfully removes privacy information
like gender and allows fine-grained spatio-temporal features for action recognition.

Optical flow from coded exposure image

Predicting optical flow from a static RGB image is an ill-posed problem since a single image do not encode
any motion information. However, our previous experience in the project- “action recognition from coded
exposure image” showed that the optimized coded exposure can successfully encode motion information
in a coded image. Therefore, the goal of this project is to develop a deep sensing solution to extract
optical flow information from a coded exposure image of a dynamic scene. We propose to use the binary
CNN-based encoder from the previous project which emulates the capturing of a coded exposure image
of a dynamic scene using a coded exposure camera. This is followed by an encoder-decoder network to
extract optical flow from the captured coded exposure image. The extracted optical flow can have various
applications in video re-timing, object tracking, motion detection, image stabilization, and improving the

action recognition accuracy. The project is in early stages of development.
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e Privacy Preserving Action Recognition
(€ e=3=19)
e Conference reviewer: ICCV 2021, AAAT 2022, ICLR 2022, CVPR 2022, ECCV 2022.

((AERFRU X L]

[1] Sudhakar Kumawat, Gagan Kanojia, and Shanmuganathan Raman, “ShuffleBlock: Shuffle to Regularize Deep

Convolutional Neural Networks”, National Conference on Communications (NCC), 2022.
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MEEFIREREFT 5ERFEE (BE)  Sanchayan Santra

(BRZEEEN]

e 3D reconstruction of cell from microscopic images
Cells are usually imaged using optical microscopes but that only provides a 2D representation. But cells
are rarely flat and usually have some volume. This information is lost in optical microscope based imaging.
But this information can provide useful insights which can be utilized for diagnosis of diseases. In this
project we aim to recover the 3D structure of cells using images captured using optical microscopes. The
first approach attempts recovery while keeping the imaging setting simple and then the plan is to modify

imaging methodology to further improve the reconstruction quality.
(% - EFHEITOS T K]
e 3D reconstruction of cell.
(#H=E#]
e Journal Reviewer
— IEEE Transactions on Visualization and Compute Graphics (TVCG)
— ACM Transactions on Multimedia Computing, Communications, and Applications (TOMM)
— Pattern Recognition
— IEEE Transactions on Image Processing (TIP)

— IEEE Transactions on Pattern Analysis and Machine Intelligence

— IEEE Journal of Selected Topics in Signal Processing
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MecEREBEPFY RHMEAZEE (FE))  Saurabh Kumar

(BRZEEEN]

e Computational Time of Flight Imaging
Time of flight cameras allows us to record depth but fail to give good estimated in presence of global
illumination prevelant in real world scenarios. In this project, we aim to develop methods that enable us
to separate the direct and global illumination compoennts to better capture more complex 3D scenes.

e Lensless Imaging
Compound lenses required in current cameras lead to a bulky imaging system overall, defeating the goal
of a portable imaging device. Our aim in this project is to build imaging systems with minimal optical

components making them more compact and lightweight than traditional camera.
(8 - ERHEITOS T K]
e Computational Optical Imaging for Endoscopic Surgery
(CE4=1-19)

o Reviewer: Elsevier Signal Processing Journal 2022

e Reviewer: European Conference on Computer Vision (ECCV) 2022

e Program Committee: Learning for Computational Imaging Workshop at International Conference on Com-
puter Vision (ICCV) 2021

o Reviewer: IEEE Transactions on Geosciences and Remote Sensing (TGRS) 2021

e Reviewer: IEEE Winter Conference on Applications of Computer Vision (WACV) 2021

e Reviewer: International Workshop on Computer Vision for UAVs at International Conference on Computer
Vision (ICCV) 2021

e Reviewer: IEEE International Conference on Imaging Systems and Techniques 2021

o Reviewer: IEEE Open Journal of Signal Processing 2021

(BRZESMEY R 1]

[1] Kumar Ashutosh, Saurabh Kumar, Subhasis Chaudhuri, “3D-NVS: A 3D Supervision Approach for Next

View Selection”, In Proceedings of International Conference on Pattern Recognition (ICPR), 2022.
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e Research on image analysis of Buddha statue
In this project, we are developing a tool for department of letter to help their research. The goal of
this tool is estimating the built year of a Buddha statue given only one image of the statue. To achieve
this goal, we developed a deep learning based regression network. The training images are scan images
collected from books. Due to natural disasters, wars, deterioration of materials, and human errors, the
records containing the built years of an artifact often went missing. History experts can recover the built
year up to a specific range from chemical-based analysis technologies or years of historical study. Given
the vast amount of artifacts collected, it is impractical to apply these conventional approaches. Instead
of such reliable but laborious approaches, we build a deep neural network model to estimate an artifact’s
built year from its image, tailored for Buddha statues. One major challenge is the heterogeneity of labels:
Our training samples contain the exact built year and a possible range of built years (e.g., a dynasty or a
century) estimated by historians. To unify these heterogeneous labels in the training, we represent them as
probabilistic distributions. On top of this label representation, a semi-supervised learning loss is designed
to leverage both labeled and unlabeled samples at training time. Our experimental results show that our
method achieves a mean absolute error of 34.3 years on the test set, consisting of Buddha statues built
from 400 to 1403.
e Research on Cardiovascular risk diagnosis from retinal image

Traditional cardiovascular (CVD) risk assessment requires information such as age, gender, smoking habits,
blood pressure, and blood tests to measure lipid levels and other blood biomarkers. There have been
numerous candidate biomarkers to improve the prediction models; one of the unique novel biomarkers is
retinal image-based parameters as it does not require blood test. Recently, a deep learning (DL) model
utilizing retinal images as a sole input to estimate CVD risk has been proposed. However, it is still not
clear how the retinal image reflects CVD risk factors, and how the assessment results based on the retinal
image be utilized or interpreted for life-style modification to realize a clinically useful screening. We aimed
to develop an explainable Al-based CVD risk prediction model using retinal images by explicitly estimating

individual traditional CVD risk factors without blood tests.
(88 - ERHE7OP I K]

o Multi-view 3D landmark prediction from Buddha statues.

e Improving the adversarial attack defence ability on vision transformer.
(CE4=1-9)

o Reviewed 8 papers for ACM MM Conference

e Reviewed 1 papers for Cell Journal

(RS R +]
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[1] Qian, Y., El Vaigh, C. B., Nakashima, Y., Renoust, B., Nagahara, H., & Fujioka, Y. (2021, October). Built
Year Prediction from Buddha Face with Heterogeneous Labels. In Proceedings of the 3rd Workshop on
Structuring and Understanding of Multimedia heritAge Contents (pp. 5-12).
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