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1 HROER

T3NS (NASH) EIFRADKERY AT TH
%. NASH #WrTid, i X > T ballooning hepato-
cyte (BH) &\ Rt 2 fifiaz g - FElis 5 Z e B3 a5 T
HBN, BEEIZIDHUEDESDENEFELL, ER~Y—I—
DOFAFZEIRD & T HHEBEHEICLEE2E/ZLTWDS. BIETH
HEW, CT, MRIRY, MAMAETT —XEZBHFLTVWS
NOTHEES ENKREL, FEERONAIZL V.

MR U TH AT 5. BRIITERD B 5 18k
KL, BB AN L S FEET D EEZSNE D
RO EMIIBD TR TH Y, RERTIHIELALTbNT
WR W,

2 HMROEM

PEHmSRIE, SRICBELU TR REREZS > TS, Zhb
O THIZRZABRWIER] %25 & HT 72D I3 BRI Z DA
DV ERIR AT 2 PR L, R BERO W G OE A S
W% AT 9 5 BEDH 5. NASH FHIELE 2 W 2 S 2048
MEBATLEI L, KEOTFT—R2EBIZAUETES X512
Y, BEZHORBIMEER ETEZLIC0R0Y, AR
Hikd KEW.

AHRSE D H IS BER A 2 R ERE I & 5T, AN A L ED
ADKERY A7 TH S NASH & 1ML O MBS E G2 i %
H#LT 522 Th 5.

3 MROAE

INEFT, IXRY F U7 NASH R mE G2 fEIR & (&
TAVF—=Yayv) #EAL, GAER - BBy TV
12 &5 NASH HEPHIEREIRA# 2 AL T\ 5 [a]. NASH
WZDWTIKIRA T U AN & 2 5 & & A ERERIL T « v
T4 VI & o TEEEEZ AL, BHoRBMLEED, %
ey 7 M EBIKT S, BHERL T, BEEKZEILDET
HZEMERET — X 2L TCEOREEE2METS. Zhoo
BRERICE O WT, £EOKY - EBEAESS 5 NAFLD 2
F— MNEIGA LR R ED 5. A2 28I 2
OEKEEICATZMTESLSIZLT, BRI, 2ERTO
oD &R, HYRPHETRICEES. —JT CNN,
TF % ¥ OERFE D SEEZ AV OEREE O T — & & L
TOFHMI %2475 . IEME220 % ATHE & X & 2 AR & BRI S
DAL LT, TN a—VEREBEFZRER (NAFLD) N1
I = —DOBFEERATD HIEEHNLT 5.

3. 1 @i

& TIE A ARAMBR O EL, K3V NI A NTH

5728, R, WREHLE AT 5725 A CTIRAA Y ANMGE

WA &  (MMDS)
R Ef& (MMDS)
=F/EN (EPRWERD

PREER  (EFRERD

FUEHEMATS. IV MITARPFOEBEIIELT, TVb
TANEERT B0 AMRATLEEEER L. 4 AR
£, FEHEZL ZOELOEZEL OMTEHEEE L 57
TANR-DROVIZHIVT VT4 VR—=DEHTHS. £
7z, AV NI A MR CTIIEEI DO — 27 2T E1IE
BULE BRI TH B.
3. 2 EESEE
RIS EI T 1 MO ER % UK E S DS L ic 08T
5. Ty UHE, BMEAEYE, K-means ik 0, HE LM
EHEFAUZRBEN Y ARHENETHD. BT —HBGIZ
B EIT- 72T, SEBORMEZMHT 2. R4
U7z 513 X F R 2T 2 FEFAMINT
By, E¥MEZEDT—REHTINSDY — )V EWGEEL,
T RBEEETY VI EFEMTEHI LIk oT, WHOBW
RFHA TR DRI ETEZ 5.
3. 3 EBELEER
HRRE R VT, B, K, fE, FazhThizown
T 2 LI & BRI E %247 5. ICKBEROTEHEEZ L D,
R T 7T LEMERLT, B NASH OREFRE L O
EHN, R OBEN % EREIROHIC L > Tl - FllT 5.
3. 4 WRHE
IR ENT K o TR > & MBS 2 2B L7z BT,
NASH (2R 521070 BH M2 AMERSHEL 7 « v T4 v 712k o
THRIET 5.
4 TFRERE
4. 1 T—99H
KIBOWREE G2 DL, 5 —FA T 75 LHYED ST
Wiz LKL TWD Z &, RHC&ME OFZEH) kG
BItEEOEEZEMOL (RBE) ®, #5—X41 725 LD
BPETEORMEL LTRASNDZ NP S ML (A
MR [1]). NASH HIFE 2 DWW TIRIBREE & i - iR
HED 2 DOFETHEML L2 MME [2). BIRHETI
BH 24 £ 2 AR EM OBMEBICER L, Motz
ERIZANERHEEZFFE L., ZOHEOTFIEIZRO LB D
Thb.
1. IR ENC & o THMERLI 2 Sl U, I ERER AL 4b
BEH 7« vy 7« v 0B EEL T, BiEYE T
5. KRAEAEDEA TOWRWEAITIE, MROE S E H
TI4YT4VIT%ITD.
2. BERE - U HHIE IR ET & o T A o 1
FWEE T 5, EELHRBEIEEL A NS T A
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DEREIZDNWTORKBRE ORIFARIIERH D, X 51T
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(KNE9 R4 EE)
1. EAEGIE T 5 R T R R YR AR, )
Hpsft, HH 2017-039716
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1 MEOER

Protein functionality is determined by their structure: if
the structure is solved, the information can be used in fields
such as drug design or genetics. There are multiple levels
of protein structure: the primary structure is the order of
the constituting amino acid residues.

X-Ray Crystallography is a structure determination
method, where protein crystals are illuminated by high-
power X-Ray beams and crystallographers can use the
resulting diffraction pattern to create a a structural model.
Although this process is assisted by software toolkits such
as PHENIX[a] or CCP4[b], it still requires a lot of input
from skilled professionals and is time intensive.

X-Ray Crystallography uses electromagnetic radiation
and is essentially microscopy with the ability to resolve
individual atoms’ electron clouds. The result is an electron
density map: a 3D probability density function of a pro-
tein’s electrons being found in space. As such, this project
can be considered a strictly biomedical and biochemical
image processing, computer vision and machine learning

task dealing with volumetric three-dimensional data.

1: An example protein electron density. Note the ’in-
sides’ visible as the data is volumetric.

2 HMREROEM

Our objective is to create a machine learning assisted
approach that segments electron densities according to the
primary structure of proteins. There are 20 common amino
acid residues that comprise human proteins, the goal is
determine which residue each part of the of the electron
density map belongs to. To our knowledge, no approach
exists so far that has dealt with the estimation of primary

Akos Godé, BA TA (FEERVFRFZLHT)
RO B (R EEWZERT)

protein structure using deep neural networks.

To be able to use a machine learning model a dataset
for training, validation and testing is necessary. As no
dataset existed for the segmentation of protein electron
density maps by primary structure, a major objective was
to establish one. Physical and chemical properties must
be considered during the construction of the dataset, both
during the initial data collection and in later phases e.g.
when augmenting the dataset.

The core goal of the project is to train and evaluate a
deep neural network architecture to segment protein elec-
tron density maps from X-Ray Diffraction experiments and
assist the workflow of crystallography experts. An archi-
tecture must be chosen that can handle the data efficiently
and acts as proof-of-concept.

3 MEOHEE

The RCSB-PDBJc|] database was mined for 7358 high
quality pre-solved structural models. We synthesized densi-
ties from the structural models at 2, 3 and 4 Angstrom res-
olutions to simulate the resolutions of real-life data. Fixed-
size windows are cropped from the maps and ground truth
is generated for each window. Similar residues have been
grouped into clusters to reduce confusion resulting in 16
plus a background class.

To reduce bias towards frequently observed classes we
augment the dataset through rotations only as inversions
would break the chirality of the residues. Augmentation is
primarily used to reduce imbalance (not to increase sam-
ple count as we deemed that adequate) through minimiz-
ing dataset distributions’ chi-square distance from uniform
class distributions.

We re-implemented the FC-DenseNet[d] architecture
to support 3D volumetric data with tweaks suited to
our dataset. The training objective is to minimize the
Lovasz-Softmax Loss[e] as a surrogate for the per-class
3D Intersection over Union score. To guide the network’s
attention away from the window borders where confusing
fragmented residue electron densities are present, the loss
function is weighed spatially to decrease error generated
near borders.

The average per-class true positive and true negative
rates, loU and F1 scores are used to measure per-voxel
performance. We measure rank 1, rank 3 amino acid hi-
trates and center-of-gravity root mean square deviations
(in Angstréms) to compare against structural models.
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# 1: Results on the test set proteins after 10 epochs trained

2A 3A 4A

ToU 0.7936  0.7019  0.3549
True Pos.  0.8812 0.7881  0.5265
True Neg.  0.9994 0.9992  0.9971
F1-Score 0.9160 0.8306 0.5754
Hit (Topl) 0.9160 0.8310 0.5549
Hit (Top3) 0.9341 0.8710  0.6750
RMSD (A) 03717 0.3471  0.4468

3% 2: Results on the validation set proteins after 10 epochs

trained
24 3A 4A

IoU 0.7882  0.6996 0.3481
True Pos.  0.8754 0.7825 0.5113
True Neg.  0.9992  0.9990  0.9969
F1-Score 0.9149  0.8308  0.5645
Hit (Topl) 0.9102 0.8243  0.5256
Hit (Top3) 0.9282 0.8606 0.6538
RMSD (A) 0.3655 0.3555 0.4594

4 FWRHR

We achieve high hit rates at high and medium resolutions
while there is a significant drop in performance at lower
resolutions. It is to be noted that at resolutions below 3A
sidechains become hard to discern and it is challenging even
for an expert to classify residues. True negative rates over
0.99 show that the network easily separates background
from actual densities at all resolutions. The rank-3 amino
acid hit rates show promise that by exploiting the a priori
knowledge of the amino acid sequence of a protein the per-
formance can be further enhanced using post-processing in
a future work. The biggest gain from this can be achieved
at lower resolutions as the network performs very close in

rank 1 and rank 3 hit rates at 2 and 3 Angstroms.

Ell:bsains
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structure determination using X-rays, neutrons and

“Macromolecular
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tion of the Jaccard index for image segmentation with
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PER, BRI E L B IR BRI D D, TS
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2 MROEMN

INFETHRA, AT KBZEELT % FER O X &5 A &
FEREEE I B U 72 R OiIRE R E O E Y, T E TOMET
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Va VEERENRL, ZTORE, AVIal—va v hEO%
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HFEYIalb—va VICRERAERET - 221G 5720,
S4B F YLK T AT I v 2 A (Rosetta SM, HASS, Bk
T Rosetta), 17 v KLYy (SHOFU BLOCK HC, #
Ji, BUF HC), 37/l Yy (DC 74— b v 22 ONE,
25V IV RIFYAL, BT DC), F4v (KM-FZ Y
CAD, H¥ZAF 1V, BN Ti) O2FE#EK, &KHR, 5
WA, KA HEJIE L. RwTor I v eEaHd CAD
ETNVEMERL, XHEMKFY 7 v 7 (LightTools 8.5.0,
Synopsys, California, USA EIZEZEL2 7 0B LU0EA
D CAD € 7)VZ, £ 1 TF 57z Rosetta, HC, DC,
F T ORFRET — X2 AT LT

2: IR EHENTY 7 b7 =7 (LightTools 8.5.0, CYBER-
NET)

759 vBLUOEAED CAD € FINEZ B S A
Y B BRI 2T & P47 1 mm [EFET 4 e L7z (X
8). IEMICHELE L7z ARG 262 7 v B LUK EH
@ CAD EF AT THARE 1,000 HARMRE UZBoO, 5%
HHACTORESFEYIalb—va ik vEHLE (K3) .

K 3: BEMMDOYIal—aYyETIVEMLS OZEMA 1
mm MECREZEHE 40 (1, 2, 3, 4) &E
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inate veneers: An invitro study. Journal of Dentistry
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BaER (FfifE) CT ERT —45 OBWFEEIC L 2 ERZITOSEL

1 MROER

s A DEM - EEEFIZIE CT BNELHWSNTWS., I
£ CT HiffioA Iz X0, B TEBEEO Thin-slice i
BT —RERMET D Z EBREICR o7z, BFESE T, CT
ERRE DK T — ZWEICERINTE Y, WAREKT —
X DN SAMiED 2 EHE REP DRI T 2 Z A&
gL >TW3. CAD (Computer-aided diagnosis) ¥ AT
LF, EUVWOEHE & ARBIE 216 5 2 & T, HIKRZ
TOvAEWET SRRSO TH Y, flirtA O EMETHE
MDH2ERIERMLET27-OOEELFELL>TWVWS [a).
RMERE & BV o A8/ BEEIE, CADODEELR
BO—D2TH5b. UL, EEOWEGUEIZKFL TWE7290,
HGRE ORGP ENDOE THRKD CAD VAT LT >T%
COMBEERERLZITNIER S0, EEAHIIARREINEE
O NTHIBERAN XM E R IIGH I N TE Y, MikifHio
B, RMRZE & EEREOH, O AMMEEOBE (3
PHEGIDMER S AT L), 3 Roufitr L mEom L (B - Bk
BNz A ZE 7V TV A L Pixelshine, AlgoMedica,
Sunnyvale, CA) R OB CTHREL TS 7. Ml ix, Mg
DIt — N R EMEEN Y 7 &« TThb, CT 2HW*
SRBLZERRME D R W I, MmOl 2 2k, 2D
BOFHEWET HAMENHSD. UL, WHEFREENEZ
AR P 5 Z L3R ICHEETH D, T oI, A
DHIZMY T, WEARENEZFHTES CAD Y274
BFEZRINTWIRW, ATHEEZ HW - BEG2HE, Efio
BHOBRE, REL LY A7 O, 2 UT, [RIIZIZHE
MBIEZ B2 22 Wz Rt cE 2R Z2MdTH D, Ef
ZWMODBHTERY PhEYZ 2D -2 \WR B, F7z, EEF
H7NT) X LOFHNEEAER & FE2»H 5\ ik BRI
LFREOTHEMEEH D, HENZIATHLEROD WKL 5.
2 HMROEM

il P 755 X A PR AEEES &\ o - HEBR O CT Wi 7 — X 92 5
SR AR T K B BV P AT S DO ANTHIGEY AT
LEWETLZZETHD. Thbd, HRMIZHBZ URYT 2
BNz FRE4TS . F72, T OEBGFEINZWHEZ BN IREHE O
PWIRE & FER - AT 2 Z & T, BUEHRRBLE o A o i 2 Wil
Biv 27 LML T, Tho DM REE2HETZ LT
»H5.
3 MROAE

M CT Wit T — X 05, FREESH (LR NERE (AIS), M
INEEPERYE (MIA), BEMEEE IVA) ) 22hEnFls
DHWREEE TN T X LORHEEITR, T OF KGR & ik

B0 HenL (R R5ER
il EE (EFERMERD
Fri = (IDS)
i — (IDS)

KBHE 3 A (R1, R2, R3RBAEEKS, 9, 26 4F) O PR R %
W U7z, &7z, AIS £7213 MIA/IVA 2 F#l$5 2 7 5 A5
FHEIZOWTERF 2T -7z, BEEEHETVOESRIE,
T — X% 85:10 1243172 9 M D AEMGEEIZ & D EH U 7=,
3. 1 AWKRRBEBTILIYXL

3D-CNN #R—2 2 U7=ET IV EHWE. 2FD 3D BMA
#AJE &, 3D pooling BARHIZEES 1, &G EIERI N
BETH o7 (K1), AJJEHRY 1 X1 30 x 30 x 30 voxels
ThY, BOWHIOAZEYYH U (FEMTOY 1 Xid—0
DEXH 11.7 mm DL F{K).

32 feature maps 64 feature maps
15x15x15 pixels  5x5x5 pixels

tapt 8 s
30x30x30 pixels i -

8000 nodes Output

2 nodes:
AIS
MIA/IVA

2 or 3nodes

3 nodes:
AIS
MIA
VA

Classification

):
filter 3x3x3 pixels

1: FW7z 3D-CNN i

3.2 F—=49%tvh

2009 4E2 5 2011 4E 0 [ 2 B T FA & 52 1) 72 G E 90 Hil
(BME 50 £, Z0ME 40 %, EYA4ER 66 7%, HPH 40 ~ 88 k)
EEELTCHRE Uz (K1), 3T OB M0 iR
1B CT (0.625mm E) %2317 TWiz. fiti o fgs: o b
EZITI-IEDHBBEITNEINE Uiz, A O iR %
BT 2BBEBLHRINU 2. FHHEZRZEIL, 2015 F AR
B (WHO) OfilifgoaficioE, 2 AOMSL L 7-EHE 12
£ oT, AIS, MIA, 72X IVA &2l raniz. AIS, MIA,
B LU IVA OHFEAMZENX, NAEDEFIZL VRS N,
AIS25 #il, MIA20 il GRERERIES= 5mm), IVAS50 fi
ORFELAMIRE KD > 5mm) DF — X BES Nz,
4 MEXR

AIS, MIA, IVA OAEIZEWTI, TRTOBHEHEEICE
WOREE B RIZEE A IR s hish - 7= (DL, Rl,
R2, R3;P>.105). fR%2 &£ 1LIZEL D7, AIS (n=4), MIA
(n=6), IVA (n=1) 2 EfEIZEHNTE /=D DL ©&®D 11
BlTH -7z, FHEkIZ, AIS (FEZERREREZL) & MIA/IVA
REZEMIRE S v) o Tlk, $RTOBI%HE (D, LRI,
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R2, R3) THELFMBIKIE R A% RS Shkh ok
(P>.120) (5 2).

# 1: Bl e BUIEE R (AIS, MIA, IVA © 3 #R)
EaE R R 95% S HEX [H]
DL 51% (46/90)  40.58 - 61.64
R1 61% (55/90) 42.83 - 63.84
R2 53% (48/90)  50.84 - 71.38
R3 64% (58/90)  54.36 - 74.53

# 2: BIEE L PWIEEE (AIS & MIA/IVA © 2 )

gk IE& R 95% {E X [H]
DL 73% (66/90)  64.02 - 82.65
R1 80% (72/90)  T1.58 - 88.42
R2 74% (67/90)  65.26 - 83.63
R3 83% (75/90)  75.48 - 91.18

ROC M OFERIFU T D@ED TH->7-. DL ® AUC i
0.712 (95 %fEE XM [CI], 0.607-0.803) TH->7z. R1 Tl
0.665 (95 % CI, 0.557-0.761), R2 Tl 0.574 (95 % CI, 0.465-
0.678), R3 TIX 0.714 (95 % CI, 0.609-0.804) TH-7-. D
D AUC (0.712) 13, b REBREE 2 PR E D AUC (0. 714)

=S E| b“Cﬁ) b (R3;P =0.983), #ERD DN BURHRRHE
J: D HABIZE W AUC 27207 (R2; P =0.026). KUkt
EDE Lioff%%ﬂf:?ﬁt%tkbf@_ék DL IZ&E Tl
EEp=3 ”\5751 (P = 0.0005), HitjED R ZW3 2 R E

TIFAERIZENTVZ (P =0.02) (X3).

AWETIK, DRV ==V TF=Z2y MZERrb ST,
DL O#WiEEIL RS RERD H 5 BETREIE L IZIZR%ETH D,
FEBRD D72 WIURRE £ 0 S ERITE W AUC 2R U7z, R
12, DL OREEIZHHARBIEIZE 250D, IREORMIELZ
Wi 2B IE A MRBIE XD & DL O AR WRREEZR L
7. X0 ZLOFBEHEFET— R LU THWAZ MW TE
i, DL OMREN A Z k2 e gEEldE v e Bbns.

5| ARk

[a] Yanagawa M, Tanaka Y, Leung AN et al.,
importance of volumetric measurements in stage I lung
adenocarcinoma”, Radiology, 272:557-67, 2014

“Prognostic

RRMNE

(HE55R)

[1] Yanagawa M, Niioka H, Hata A, Kikuchi N, Honda O,
Kurakami H, Morii E, Noguchi M, Watanabe Y, Miyake
J, Tomiyama N, “Application of deep learning (three-

dimensional convolutional neural network) for the pre-

diction of pathological invasiveness in lung adenocarci-

* 3: BB T ORI &R

Bk RHEE 95% XM
R1 35t 0.955 0.873 - 0.991
FrEE  0.375 0.188 - 0.594
R2 & 0.939 0.852 - 0.983
REE  0.208 0.071 - 0.422
R3 235 0.970 0.895 - 0.996
R 0.458 0.256 - 0.672
DL TR 0.758  0.636 - 0.855
FREE  0.6677  0.447 - 0.844
The consensus result 0.970*  0.895 - 0.996
of radiologists
HEE  0.2927 0.126 - 0.511

*The sensitivity of DL was significantly inferior to
the consensus result of radiologists (P=.0005).
TThe specificity of DL was significantly superior to
the consensus result of radiologists (P = .02).

noma”’, Medicine, Volume 98, Issue 25, ¢16119, 2019

(FEFER)

(1] ZNHERL, BrMEE, B, KEE, Ry, i
T, HHAL, HHERT, =5, wSlEE,
of Prognosis in Part-solid Ground-Glass Nodules using

“Prediction

Deep Learning System: Validation Analyses of Prog-
nostic Results by Automated Volumetric Analysis”, 2§
78 2 HAREZZ RS 22, 2019

BN, “ATRBERIEO L Z 2 RTEWLTWDED
MP-T IV IRy TAMNSKRT A MRy 7 ANDHIT G-
7, Idiopathic Pulmonary Fibrosis Seminar, 2019 (¥#£f
M)

ZINAERL, TR 17—~ B OB W WS
VEFRZ O W Up-To-Date”, 2 22 [A] Bt Radiology
Update ##ifi2x, 2019 (FRFAMH)

E

3

(HHERER)
[1] 2018-2020 FE, RHEFZEBIMA LAEHIZ% C, “NifEo
AU B & OIS TR D 20 A THIRE (EREFE) > 2

FADMSL”, (&) B ik



26

3 AT o b

ANIVAY A TV M - B ) R— 3 v

BASELEEZEA LB EERARZMBEE 70t A 0EEL

1 ROER

KGIE R IRIZ B 1) 22 W s X BRI O R L 1%, iR
D ERERIBEERE L DKWY R TH B 72D R
ERiNE 2NETHOEEKETFHUTLI e INnND. KRIERM
A, YR W & T EED  BRERIERETE 21T S 72D ITiE
BAEORKE BERMBABETH D, BRERH TRV ERHE
EoTE, MEDR%EE L, WEOMD &\ MEIFEIEL 72,
HMEDORFEORIEFEL 72 & 5 72 Artificial Intelligence
(AD) ¥ 27 L OREFEN A RE L e, IO < % BE
RS 2 ETREREREETD. £/, BERBEHKDOH
THREERZE OB TN S L OB ELRDH O AERAPHE
fbTE 2451, EREMIZE - TIERE R /EEAH OB
Ott?b”) 7z, BEBROBKVERIEMIZE 5T, MEOREL

U, WwflOY 2195 ETHHEETH .

—7, R THEOFE 2B IS5 28 THD] L\l
HiEEALTEY, HROBEERZW S L CHEGENED
TR A FEIZUATDIDDOATY Thoksd : (AFvT1)
BHEHRONE L MED Y A Mb; (A7 v 72) fl% ORE
IZfRREEEZ D 5 (AT y 73) BEMNRMBED kL FIH
ERETD. LEDX ST, Bl L BEETHEO SRR DS
MG I ORI ERD B Z s, MWEIZ, EFDH
CWIFEFTEN R E HE T 23 AE, TFANRN-MVRATLRY
HLSMOFHELTE . BEREIWIIBWTE, 77V
AW EERRSZH X EY AT 4 (Sims-Williams, 1986)
X, BIEREOERNTHE S X5 L (Stephens, 1998) 2[AFE X
NHFEINTEAZ, LrLAEVS, WEE, mBEEK TR
BEZR, FEIESBIZZW - IBRETH Y 2 T MERY 72 5720,

HHROZWOFRENZBFEC S Wz 2, LD (AT Yy
71) ik, BEEHERMEL LT SR RGA, F¥EICE
ADTEITI T TRRERBL, WRI L oM 2 BT

YT 5. T6Iz, kit (AFv72) &, #EEHIh
TR T E I NEEZ T SIZFE TR LITHRTHEERD
N, BREFBENHEZBE IS &5 74 Al VAT L & B EE
WHRARETH S Z e PE .

ZIT, AHEOHWIE, HBLICATRE Wiz SREEGS LU
BRI R & 2 2w B e wEt RS 2 W T, BARSIELME
ZHWT, A2 BEIMIZZE 2T, X oI HEAEGHE
HOUEEITY, £LTONFEREDOSEICHRT S L7
AT VAT LZRXETLILIIHS.

A/l F= (HEFEmERD
K B (BFEHERD
i B (Be~AmrseRt)
R £z (IDS)
Chenhui Chu (IDS)

R — (IDS)

2 WROBE
WP ERE N L THEORBHES L D, Fi5 - 2
WERHIE - BE B 4 DML, BbrEc £ <

HASHEUHET VEZIMST 27200FHT—2L95. L
T, M1IZRT LI, UTD I 2DOHTRRAIDAAT54
e UT, BEERHSEZSK 2 HELT 5V A7 L2y 5.
2. 1 FRR-3M

BRETHEICE N5 BHOREBZ B L, & 300 HHD
T NP SIREINVF TNV DT F A MHBEE LT,
FiA»S0OBWOEF LRI A2 2ERT 5. HAS B
IBT BT MVERE TV E AW THRXED S QR E
HETV, SVM R X OBMFEET IV EHWTYILVF I 00
SR A L. £z, RIS T 2EGEMHH Lz VT
T XOVRRERH AT, KEOWEE BIET.
2. 2 BMi—REEtE

BRETEEICE TN B RRIEE 2B L, #9300 FE DK
&S AL DR 5 H) 300 FEHOHRBHIHE ORI 2 LK 5
RANEMMEE LT, B0 S 0mRFEEIHOBFER X A2
EEANTS. DM OENHET NOVITEEEIE, BHEEHEO
FHREH ERERIE, 2 hZhilEATWS 720, KX AT
HARS BRI B 1 2 BB & E R URALE 27 &
EBEADIENTES. 2T, BWEYFEICED HEHMBIER L H
FRIZ, Recurrent Neural Network (RNN) % Self-Attention
Network (SAN) Z HHWTARZX A7 <.
2. 3 CAEEtE-BEMITEHREANX

RS O G IR AB XA DL 21T 5 BR S GELIIC
BIF 2T XA MEGADOEMEHNT, WG E 2 R A

DOHPASTFIZETRT 5. £, HHEHEE & B M S H
DG 5 XEN» S, HRFHMBIZB I LT 71 AV b
DEAiZEHNT, TFAMEHILET N ZIET 2720 0FH
TREHEET 5. LT, BWir S OERREHE O AL X
A7 LFEBRIZ, RNN % SAN [ZED KRBT EE TV %I
U, BEMTOFSLHI e HEERT 5.
3 WROERE

SAEENL, RS OBW O HEERS L OBE S DB
AT D EBAERICHUD MA . BT SER (2], BE IR (3],
TENTNERREREZTY, TNSDOFHRE £ & o TEM (1]
DEFEZE AU 7.
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BDIEEERARSHAL A TLRARDEK

o Y= R baUPTL
FEMRTRE E(EPEE @ EROFEE
AV AT LA

u N
= > O whE

BRI
1. 8300RBTT

FalcEEnRLTT
S. L 0w 8 HERICEL T
LET

4 BLBES
5. L& OE
e

BEHE
1. OREMEIEE

El
i 2. 5k4. EL4D NERE
Tanikawa, 2010 s # = DFHEL
3. WM R 4 GLPEBELNIT
BE 2 LPME M s BRVEHCREEOIZ
24 4, AEMERS T
- L 5. %% -
: I
S om y

Murata, 2017 rSoBEOBE
&

[oluk:31)

HRETIRD <5 ) DRETE

7 EvPT —2%0ERIC ALRETRSO 8L
£BEEELF KR Ja—3 HB0E

5

21
= ras

1: WZEDOREE

3.1 FAR-® AirA, JREMDEGREFE LU THREEE 7 NV & EEICH D

KMot e LT, XBEICHBLAHEEEST 3 Bagof 9%. INOOFEOUBOMR, & 218 &3, AN
Words (BoW), XEFHIZHBILAZ7 L —X%RKBT 5 Bag of IZEENRT PIVEMNET S RNN 28k 0 @munwikgEz2 ik L7z,
Phrases (BoP), &X#®E¥EZHNTART MLLL ZDF

YR Pz &k 5> TXEEKILT % Universal Sentence En- # 2: B S OIRFREHE O BB K
coder (USE) IZED < Fik, @ 3 FHEEMH Lz, HHiEE —
LU Tl&, Multi Layer Perceptron (MLP), Support Vector Precision  Recall ~ F1

Machine (SVM), Light Gradient Boosting Machine (Light-
GBM), @3 FExEMF L. IS DFEOLEORE, &£
11ZRT & 512, BoP+LightGBM A EtEae 2 #Em L 7=,

RNN 43.5 43.0 41.3
SAN 43.6 41.2 40.6

£ 1: i S OBE O BB AR
FRMNE
iige e C iy Vag= ko Precision Recall F1 (aFk)

USE MLP 49.1 39.9 38.9 [1] Tomoyuki Kajiwara, Chihiro Tanikawa, Yuujin
Shimizu, Chenhui Chu, Takashi Yamashiro, Hajime

BoW S5VM 53.9 35.0 424 Nagahara. “Using Natural Language Processing to De-

BoP SVM 60.5 34.3 43.8 velop an Automated Orthodontic Diagnostic System”,

BoW LightGBM 69.5 344 46.0 arXiv:1905.13601, 2019.

BoP LightGBM 71.9 36.7 48.6 [2] EAEL, BIEEZ, B)I1FF, Chenhui Chu, BF—. “/&&

EERRARIC B 5T R R BEERT 5 A TRIRE S 27
LB 2 EHAR T 1 AL Al 2L%40E2, 2020.

3] WEEE 2, AIT-&, W#AKEL, Chenhui Chu, £ .
KB IE RHART B 13 2 Bk & E B R B A THIRE S
AT LOWF, B2 WHAART 1 7L Al %2%MEE
2020.

3. 2 BMi—REEE

RNN Tld, ANOHES NV EIAFICHEAAA, £TEY
NZ MVERBKT 2. 0%, BERY MR SHREE IR
VEIEFIZH ST 2. SAN T, AHORET L i —FITH
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B3 FHEIEAToY s b

NA XY AT AERM - iy AT LI

SHBMEA X —2 v T /o FREERT

1 MROESH

BT, AR B RE O MRRH5 % A U Tk & 22 B AE A HE
BAGERE L, BROMHE - A ThN TV, NOEHRAH
BEREX, MMAPROERIC S 2 BREZE OB DR %2 %D 5 7=
DITIE, MEHEET 22RO S ARIRFENER A Z2M L X
VDR EFTO BERH D EHEZOND. TITHXIX, 2K
MO RBAERZER A A=V VT 21T 5 72012, ez
YTV T =V NVOZEMBREET (0.7 x 0.7x 5 4 m) T,
v U AN D 7 b s 2.4 B[ TG % IS T & B AR A
A A= v JHMEESE FAST (block-face serial microscopy
tomography) ZF¥L T & 7= [a, b].

Zhizk by, BFALV—7y bOBER, e VEREHEOS
B, & SIEBINADISHIZHRII LT E D, MakzEzdqe L
THIR L ROV DD ZRE & R T 2 720121F, ¥ 7 AMd 7=
D#0.5~1 TB/®IZE & NKHUET — & Ot Fikis £ O
BRI NTWE, BEEZTILHEER LEOT -T2 7727 b %
B < EHGRALEE G iR REERN R A D T v T 1 v T DRENL
IZHD A TE D, IS OEGLIEEE %2 LT 57012
FHIE FRAOE Y 7 F L L OV D[] X0 T G S D i S s
THDHIZ NS NIRRTz,

2 HMROEM

HIERE £ TIT, REEED @ WEEILER 21T 5 7212 > 7 ViR
FEOREVEGEZGZ720, HERECES VI FIVET%:
B <Rt om it b EICi O flATE . YT FViEEE
B UZEBIZBWT, 7—F 1 77 27 MNREDHOEHER A~
TAvT A VT REOHEGMIEREE 2 LT 5728, I5ICH
HOY—MREE2EEN—RY 27 ORE L HGEUE 7025
23— RYER O % M ES) U /- 25 B R - R0 RO
WENL 4T .

3 MROAE
3. 1 BERUEBEEZMALYT S/\— K7D 7HERS L CERL
B7O45L0— ROHEE

INETO FAST OREKTIX, OB AT ZEIC &
0, BB & S U 2B OB LI RERO 7 — 5«
Ty 7 MBRODOENT W, TS BBOEERADT 1 v
T4 IR, MEBONEREIHET S, T—F177
7 MERIZERER OB IZB W TEELRER TH 72, %
2T, FEdmL vy X (a3 v PHIEESAHLIEY 2 —
VB Evavire—7—, @MAL—YF—7 71N (FiE) =
OB LY, B4 - RHRON—FT 27 28R L, K%
EREEIE U - E R - fHE 7V TV XL R ERT T
R DS % HAE U OB R R & T 2B E L Bk
HRDO7 =54 7727 MEBE T 7=,

WA Ya CGEZRFZERD
R — (IDS)
& f&K (IDS)

4 FREKERE

AEEIE, ROy, BExREER EDZDHDN—RNY
T EEGME T 0 ST A3 — ROlliE 2 HBICES LR R %
Iz, WO ZEMERBES #FRUMET LT XL &
LRHIEIEZMER L, FORICEIC X 2HIROME 2T 5 2
WL (K1),

X 1: WEHBD FAST ON— KD =78 & OHEGMLE %R
SEOWRM. A, FELV VX (mav#), B, HEESAHAE
Va-ABLtarvie—-7—, C, #ESAMET AR —

(HE), D, @AV —¥—774, (KE), E, HHREH
PA7—v (FE), F, &%, G-J, KEROERLHMAD

HEHLET IV T ALIZE DA A=Y OEEEl. KB (L)
AR (G, D, BEROT7—=T+1 772 b (B) MEIEESE
WHE L (H, D) . L JixEnEh G, HOIEKM. Kk
HKAMLVA (3040[) D%, 5HEHED Arc-dVenus ¥ 7 A
. 2 —N— 1 mm(G, H), 0.5 mm(I, J), 0.05 mm(H ®
FAR). %Y Y F LEifIE 14,502 x 11,008 pixels D%
EProiRD.

NS DUEDOFER - R IFEAR P CHOLER S N4y
DENIRENAMKIFT 2728, T 5ITRRA IRBERE OREHZ £
W b EERRPTHS. TUT, AHEOREOAR ST
FHAR ERAE L ANV OB I 56T 2 mALE T L3 ) X
LOMERZE T, T 6 DELHLHIRE, BHEERO RN
AL TWL.
5| F Sk
[a] Seiriki K, Kasai A, Hashimoto T, Schulze W, Niu M,

Yamaguchi S, Nakazawa T, Inoue KI, Uezono S, Takada

M, Naka Y, Igarashi H, Tanuma M, Waschek JA, Ago

Y, Tanaka KF, Hayata-Takano A, Nagayasu K, Shintani

N, Hashimoto R, Kunii Y, Hino M, Matsumoto J, Yabe

H, Nagai T, Fujita K, Matsuda T, Takuma K, Baba
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A, Hashimoto H. High-speed and scalable whole-brain
imaging in rodents and primates. Neuron 96(6):1085-
1100.e6, 2017

Seiriki K, Kasai A, Nakazawa T, Niu M, Tanuma
M, Igarashi H, Yamaura K, Hayata-Takano A, Ago
Y, Hashimoto H. Whole-brain Block-Face Serial Mi-
croscopy Tomography at Subcellular Resolution Using
FAST. Nat Protoc 14 (5), 1509-1529, 2019

b

RRMXE

(HEEEsR)

[1] Seiriki K, Kasai A, Nakazawa T, Niu M, Tanuma
M, Igarashi H, Yamaura K, Hayata-Takano A, Ago
Y, Hashimoto H. Whole-brain Block-Face Serial Mi-
croscopy Tomography at Subcellular Resolution Using
FAST. Nat Protoc 14 (5), 1509-1529, 2019

Baba M, Yokoyama K, Seiriki K, Naka Y, Matsumura
K, Kondo M, Yamamoto K, Hayashida M, Kasai A, Ago
Y, Nagayasu K, Hayata-Takano A, Takahashi A, Yam-
aguchi S, Mori D, Ozaki N, Yamamoto T, Takuma K,
Hashimoto R, Hashimoto H, Nakazawa T. Psychiatric-
disorder-related behavioral phenotypes and cortical hy-

2

peractivity in a mouse model of 3q29 deletion syndrome.
Neuropsychopharmacology 44(12), 2125-2135, 2019

[3] Matsumura K, Seiriki K, Okada S, Nagase M, Ayabe S,
Yamada I, Furuse T, Shibuya H, Yasuda Y, Yamamori
H, Fujimoto M, Nagayasu K, Yamamoto K, Kita-
gawa K, Miura H, Gotoda-Nishimura N, Igarashi H,
Hayashida M, Baba M, Kondo M, Hasebe S, Ueshima
K, Kasai A, Ago Y, Hayata-Takano A, Shintani N,
Iguchi T, Sato M, Yamaguchi S, Tamura M, Wakana
S, Yoshiki A, Watabe AM, Okano H, Takuma K,
Hashimoto R, Hashimoto H, Nakazawa T. Pathogenic
POGZ mutation causes impaired cortical development
and reversible autism-like phenotypes. Nat Commun
11(1):859, 2020

(HERER]

[1] Seiriki K, Kasai A, Nakazawa T, Hashimoto H. High-
speed and scalable whole-brain imaging for finding sin-
gularity in the brain. Neuro 2019 (Niigata, Japan), 2019

[2] AHEE, BAY. 2EEI~ Y € v 7% WS 8Bk
TSR DR, EIRBERE L A S R Y A 2019. 2019

[3] B, FEAY. BXEWA A —Y V7 D70 kN E A
A=Y v 7 FAST. 5 57 B HARLYYELY 2422, 2019

(ZDfth)]

(1] WAL, PERE. WA Y27 71 MloBERE% B
Ui A A=Y v 787 VoA 7AiM, 819 [m HASE
HERZERMFES - 8 71 HHAMEEY 2 RS ARER
K&, R 2019

[2] HEAYS. “EE - BRSNS A —Y v Y 25 A FAST :
TYNAT A, AR#HT7 V) —TOEYOERME & ZRMEDFE

fiin”, 5 46 [\ H AT RFMES, HRREE. 2019

[3] WA, MG, BHE, THER. 2 A-Y v Iy
AT 5 FAST Z W27 Y oNA 7 A TIRFUTHK S 20NN
rXag VT4 0. 57 BIHAEYYEERES
FARrEE. 2019

(AEREL)

[1] 2017-2019, BIEMHEEB S & B, T2 A-Y v
AT & D KSR B O IR TR & IR D H 72 e SRR R T
HEOMENT] | 17TH03989, (f4#) A

[2] 2018-2022, RI2EAFZE LBk  Fr A M SRS 2% (AF 2% AEK
RERD, TSI X — 2y 7% W7 kxS s
JERM LR BTy X a7V T« MO | 18H05416,
(RK) FEAYE

[3] 2017-2020, HAREZMFEHIEEH (AMED) S EA I
L HMERER Y VY- ORAMHA T Y b, (8
EHNOS®E - mEMEK1 A —Y v 7 o]
19dm0207061, (i) &4
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B3 FHEIEAToY s b

INA FAH A4 T2 AR - Ao AT L fHE

AA=D VT T—Y9RERIS A T4/ R—= 3V

1 HROER

HERNIZBWT, AR E DN » S B 2T 0EY AT
LE, BEMMICEBIza Y ha - I ML R Y b
=2 %BE LTV, LRGN, e
THB S, BN RO R 2 & b & TSN & B8
T3, TO®B, BHITEYKS SNzmE %4 L THRNZ G
U, YR IV 7 CRMMEIEET 5. AN TREREER
RIENEL B &, %< OREMIEA BRI S RAETALIZE R
SN, MIREEAERICR S, GEROMALERE > AT L1,
EROEEMMRZ TR, BRI B W THBER
A RZEEBETH 5. FHx ORIEAE D & 512 L THBD MR
CEET HDh, T O & o TUMNITEED FEI N
ShEMNT S, ERPABKIZE o CTHEERMAEZE 7
53 Z eI G.

2 MEROEH

MR X =Y v 20, BRNIC B 1 2 MiluEiRE% 3D
MOKREOHHEGE UTHHETETHS. MAT, R VikEE
T B R U E AT 2067 0 — 7GR, B
{5 % BB A D E RTINS 272D D LR OB FE EE
THY, EDHOMEENERBEERZITO ZENEZ L. K
WrgE Tk, B TR SHOMes o2l L, s
DLHBET B — T ORFED & B S FOEREIR, & RNE)E
Bfi A O — O BB R 24T\, T — RERENHIG SR~ D IR D
FEHxHET.

3 MROAEEHRR
3. 1 FRABEXTO-—JTERAVAHEEMEIONYRY S
EHRE D AR

BRI IE, BRI S AN & B K & S BRI
MBI E, BICHVERHTLWEACEES DS Z 2 TH
HWHEEMRFL TWE. ZONT AN, BEMEIC X 58
R BRI T 2 L, BHU & SEPEIY) Vv F 0o
T ERBIEDRK 25, D7z, TR %
WzHEARA A=YV TR & D, A& 7R T OfE B
2R, s 2 2 LIXEHREICNT 2 IRBEORFIC D4
NbreEZLHN5.

M B VT ORI ATP BRER 7o bR 7
V-ATPase IZ &> THHbNTHY, TOEEELFIRSE Z & 13
REMRBHIZEHEE TH 5. V-ATPase IZhkEOGX Vv N7 EH 2 MG
IRIEITVRAETIVDONFA A=V TI2&D, HEMBRIS
CZEDREPEIL TV BRI INETIZHBEI LT
7. LrL7abhvRy 7D, wo, ¥ITREBRELTWS
MEWSHRIIRMLTE D, BMUEERIZK & O BIEM L7

I MH— (R P5ERD
g ME—ER (LPAgERD

B M (LEESER)
Wi A (B EUTERD

FHATHS. ZOLIRERERDI 72D, EENL IO MY
Ry TOfRBHENEELR ST, Gk Lo pH b2 EicE
LN TO—THRRBETH .

AL T, B ED pH 2z RETE 2ROAET
o—7EEFEL, WEME IO bRy TOEES XA -V S
& BYERIRAT % 4T o 7. FEREHEOE 70— 7 “Red-pHocas”
X, pHIEEMEZEGL, BHBAOXEEZITI EARAT R — |
RE2HEETHZ LT, WEMEAES pH I © GBI R fE
KD OFF/ON 5% % /"3, Red-pHocas ZEHINE 70 >
Ry THBAENER VR ETIR)LVE N ATHE L,
ZHFRA A=YV FIz &y Tu N YRy TORE L B
RETO pH BEEOE(LEBEFL /2. T OFER, HEME o
NYRY T OB E I S 2 EEEES O E Y TV XA LTHR
ZBIENTERE (K1, FKRX[5).

ﬁ%ﬂ ‘"‘”Wﬂ”whl

AT

X 1: v vy Ry ORI pH ORFEZL. o bRy
TERREAYE, pH & KREELTH L L Kymograph & it
oo 7 cHdMt

3. 2 WFRHRIROEEA X =TV T &N LI HRE RO RN

PEREVE M N B EFE R OIRBETH S b Yy REY ) v
BFNE, PUEEERICMA THRAEFEME 2 R > Z LR
INTWSD, in vivo IZB T 2 BEERIZ IR I TY
7\,

ARG TIE, ERA A=YV THMZHMAELT, brYRE
Va2 VEFIRSERCIEEAL S N TR ERO BRI RIFT
SR EMN U 72, MEVEE T T, ke BDLEGR L 72~ U A
DIFEE iR 2 F b X, AR RUBEMEE 2 W T A & 8
KUz, MEICEs ZMIECAY - N THRATWS 2D,
1 7V —245720 30ms &\ @l v e e AR AF v F
2=y bEHOWTER 27> TWS., E-8EFOEFERD b
TR VITEITV, TOBEHEEOE,»S, THEELTWAR
W =YY 7 LTws] MRCEFLTWS] WD 3 B
IZHIfEOREE EH L 2.
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BIgEHRIZ LPS TAMREZFE L 2R, MEBEIZH->T
00— Y7 URMS MENEHNE B35 T 2 i hERO B A
doniz (M2). ZOFRETT, PRVYEREYV2AY Y TLT 7
G U-AER, Vehicle S5 & ILERL T, IFpERE BN
EHilOESEOBENERICHPSL, £z, brVYEKREY Y
VTN T 7 RERTHERAL DS DI KA VIE, boy
REYV2V U TIVT 7 LERE, frdEk e s N0 #
EERBLIE., Z0Zehs, BEMNENIZBENT, taov
REV2VYTILVT 7DDl KA VR, IFhERo IS N
fa~OBEEEZIMHL, PIREMFRIZEFS L TS aTREEL R
N (FEHRX ().

LPS Omin

LPS 30min

T/ 8
Fr%quency

2: MEHE2BENAIFHEROEE (M) &iFdhEkrsa—1 v
RIS B HE (BN)

RERWNEF

(HEEsER~)
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BT BY = vy VAT 4 THHET ZRICBT NS, B
EOHRBER DML, FELSFVA - FLY, ¥—7ITF
LE, V=Y3 VAT 4 T WS ERARREREZRIRE LT
5. ZOWMEIZE->TRTV w2 - I=F 4 72k 51@HRE
BOMEEMHET L2 LT, H@RERE TARXAT 1+ THIEICE
1} B EAR R ER B A IETET 5.
3 HRROFE
3. 1 HRELSALDT—FDHH
=R
FREOEER=UDS, XTVv 2 - I=F4 v 7IMT3
Kt BB T 5. HEBIAE CEORE L KD
DONRR—=VwFUTIZLDITD.
OCRFRYEILE

OCR IZ & 2 XTI Y 2 HEMIZETIES 5. HkEE A
MOETEZESRT 572012, HAEHD Dong 5 DFik [b] %
N— 2 ZiH5ERT %2 ED 5 .
&R

Bt/ MR A&/ g,/ HE&BREDX—7— K& HEN
WHIHE L, FERA - kil o2 b2 BH S iz L, gL, FHEE
BREBEEL C, FEELYRERRZOY VY KRY Y LAO#ET
%. ¥—17— FiZ Stanford CoreNLP %\ Tt L7z ET
BB %2175,
Trove H 5 DA

T —RX—2Z Trove DiEEH (A=A F ) 7EKEHLE)
R EEL.
3. 2 BEHOHE

NRTVY 7 - I=F4 VI OHNEREZXR 7L —X (¥F—
TJ—RTHA) EEHBWNCHHE TS, ZOBEBET, BeRIEE
M OREEAER & WA (L2 S 2z L, Rk & A
HEEROEL O KPP ST 5. HE M ORGP
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R LIERE RS T — R~ 1 =V ZHEAfiIc K W BT 5.
3. 3 HELEEEZNICEHEY 2HELEORE - o
BRE - o

HASEURORAMBERIZAD, MELG EHHGTFHE2 RS
U, &L, &KL, MW, A\ELEE2HS»IZL,
TRTOT—XE2REST . 25 51% SNS 57— X fiihfr & F4L
LTCWa 70, HAeid SNS v = JHifli [c] 12 &b EB
ERCR
MREE

1 XV ADT — X R—ATOIGHDWRGE.

3. 4 HERFMZEA

RENNLBEZPPDE2A—A T ) TO-EH Ry N T —
7 DEFEHS M S,

4 FFRMR

PIPESR D2 EP i, MERE Trbvesize) (MEdkERSC (1)) iR
¥, REKFRECHEEL, 7YXV - XA MY —ICHTEK
EICBT 2aam a7 EaRR [1[2][4]).

HAS LS, ClRAEOATMES X0 OCR MY ET
IEDOWZEE (FR¥E [3][5]) THEXL, AXBFLaryEa—
RIFFEE CABAIA 2019 RAMRAX—EEZEL /-
5| ARk
[a] Charles Tilly, 'The Rise of the Public Meeting in Great

Britain, 1758-1834’, Social Science History 34:3, 2010.
[b] Rui Dong, David Smith, ”Multi-Input Attention for Un-
supervised OCR Correction” in Proceedings of ACL,
pp.2363-2372, 2018.
[c] Social Media Mining: An Introduction, Cambridge Uni-
versity Press, 2014.
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(REsaR~)

(1] #)Il B2, Chenhui Chu, EJi —, HE &z, JEEMHE
IZBF By /T — A OIEM. FERESE, 268, 50-61 H,
(2019).

(BRFR]

[1] BENIBESE. 21 HfDBELE L T ) v 7—IMBY/ (1>~
R=F W N TZAF) - T—=F - FTIURV] AN —,
FUNPERE %2 2019 FEREHTAS, (2019.4).

[2] Takao Fujikawa. Public History and Digital History in

University Education. Global History Education Con-
ference, (2019.8).

Chenhui Chu, Koji Tanaka, Haolin Ren, Benjamin Re-
noust, Yuta Nakashima, Noriko Takemura, Hajime Na-

3

gahara, Takao Fujikawa. Public Meeting Corpus Con-
struction and Content Delivery. AXE}F & a v a—4&
T VRY Y L 2019, (2019.12).

BEIES. BASHELBIZ LI HET -2 ON %@L 72
19 — 20 A A=A N 5V 7 ORBIER & HERTE kO
DfEAH. 2020 Spring Tokyo Digital History Symposium,
(2020.2).

[4

[5] &, Chenhui Chu, HEE z, dEEX, LT,
R —, #NIES. OCR MO TELZH W ERHET —
A o0 —NARHE, SFELBEFERE 26 HERKR,
(2020.3).

(ZDfts)

[1] Chenhui Chu, AXB¥ L arv¥a—&i5i LABA
Z A 2019 RA FKRAX—HE, “Public Meeting Corpus
Construction and Content Delivery”, (2019)
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(1] H31-34, BlAmi BB ke H#E B, [A—2 7Y 70
AR DL ARSI X5 AFERT — &
DffT], 19H01330 GRS, () #)Il [£%, (/24)
Chenhui Chu, B —, #K &z, H## X7
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HAKHL IR EHAT 727 &0 EFEEIC L DBEFREMLE 027 ] I2BL TR, T ANBER
R TIPSR 3 44, AHBEEER S SO LEMERMEEE TN EN 1 L moTWD. P30 F 1 A&

o, BENT—F2 7200, BLUTSKR

4.1 Kuﬁﬁﬁ1&%%§

i 6 M2 KM LT, AL E L K TH .

H ESE 1IN A - A

(e 23)

2019/4/25 5 13 [l B 225 TEEE P

2019/6/10 5 14 [IEHI 2 TEENHES s

2019/8/01 515 Bl i 225 TEENHER S

2019/10/07 5516 [ B 225 TEENHE

2020/1/07 51T [ 22 B PR

2020/3/03 55 18 [EIE R 25 TE B P

(WG1, WG2]

2019/5/30 WG1, WG2 iRl 25 20k KB ERH  & E fe

2019/6/05 WG1, WG2 il &# EoX —HRA A — VMR

2019/6/10 WG, WG2 5l &5 RHEGE L ERFEMED HEMEIconwTe 7Y v 7%l

2019/7/06 WG, WG2 il &x5%  RIE WS IZF1T (72 —F v —FT ¥ A Y E2EH LI Ao
A FHME % HEaR

2019/7/09 WG1, WG2 iRl 2 (A sskE TR

2019/7/16 WG1, WG2 5l & At @ir & aishill

2019/7/30 WG1, WG2 il i FEirERENE

2019/8/19 WG1, WG2 il Fied SEREIMEEA - WS B

2019/8/21 WGI1, WG2 il 5%  JR KBRER LHEHI L Al 20\ TE SR ORERE SRR

LA BN 2 I HFEZ T
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H iR Rikik - A
2019/8/29 WG1, WG2 R 23  REGE L SHOED HIZDWTH b Abe %
2019/9/10 WG1, WG2 5l WSHRYiED
2019/9/27 WG1, WG2 fE7ll<i JRCRS Btttz 7 v 7 2%
2019/9/30 WG1, WG2 5l FidktEr 7y v
2019/10/24 WG1, WG2 il b7V VI AREEEA IR KINEK LHABH LTH b
2019/11/01 WG1, WG2 5l i KARAEH YRR 2 CFE S THEE FD 2D\ THiH
(WG3, WG4]
2019/5/14 WG3, WG4 5l =i HEIDOMAT - EHEARTbAa0E
2019/5/31 WG3, WG4 Rl &# F—2<A1 =V 7RO MHAT — < ERHARIT b EbE
2019/10/30 WG3, WG4 il siERa iy T ARRAT v ¥ R E
2019/11/20 WG3, WG4 sl e SRS Eman s T8y — MRE
2019/12/04 WG3, WG4 AR £ sEbRAEmmER I TARBRATE >3 - H5HEY — MiE

42 ZEEHARABE

HZEEHE B & U BRI & 2 Bl S S50l D Ffr i 7 BT Al HHZ BE 3 2 it
HEEEHN S L OHNEA -

Bl & U7z pEdi B0 & 2 kil S5 265l 0 S i e Bl gl D 7= &, BARI7Z2 B4 7 + — )V R 28U 217,
Q%4 - b, QOPELY — v ADE#EL, @OREIT TH—FIZEIL A VT F VR - FR(, DEFMNT, Al
VR, ARy MEAMHZEDSREY — X - ARV = ay, oo [57-<iEE) 2EMT 5. BEROLELLL
BEMROWIE - - AED L B TRAN T - OWRRBIZET L, YT, FilnT—< Ol 2 2E7 —
¥ UINTHMS .

# 4.2 ZELMIE T — < B L OHLH

WsT—< 4%
D FoavA =YL HREBRET — X ONTH SBUSEA IR TR - 0% - I
@ EEHHIC & BHEET DI ST - B - AT
® AL I U 7 Rl TR L & S ARIREITER - B - PP
@ Pl 7 5 RRIE L IR D B B TR - A - R
SAHILL

EHARE 1 4,200,000 4, FEERZE - 1,800,000 M, &4 : 6,000,000 M
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43 MFAREHRSE

OF =934 =V I ICE 2 REBBT -9 DO

(1) AROESR
ERISH R O MRS IC B I 2 BEML, Bolfl, SiR{EZBEELT, T—XOHBEICE D RBEHESY A
TLAWHFEINTEZ, ZOVATLITED 7 — ZUE & fEIFICED W7 RIERTEAT & 2 iz 3D < @ Sk A 490
OFBEMEFRRAZEH L TWS,. UL, BURTIE, —HOTF—Z2L2HVTEST, HEBOALTF—4
WEHTFT S, T— XA =V IHEEREDHEAICED, NWELTVWEZLDT—XDAEEALZIDRVY
AT LNDOREBEPEEN, T L IFBEKEROMER EXENE, 3 X MIE I TV 5.

(2) FEDBEH
T2 OERBEHEEH 20, a2 hd 214D, HEIGHEEZED EIJ5. Thbd, BET— 2R C0REIN
T—RET—RAIAZVIPRICE VRN T 2221280, BEISUHLIED SR O @RI DO Hl
BB LCETVOMELZHIEY. BARMICIE, SHEERT—X2HVT, BHRoREEZRIEL OIHE (BiE)
F—= AN NEARERE DTS —% FHIT 2 if-then V=L OHIH 2175, ZOE, BIF% if-then L — LAl
HE 272007 —REH#, LV-ILOERERDD L EHIZ, T—RXEIZETEER, V-ILoHMEHEOME
BT D, £z, fliThZV—VIcEDE, 57— HBEFHTIETVEMEL, TORELHRT 5.
512, PR HEL, RESNZETNVOZYMN 2R T I I EERT 5.

(3) AEDAE
(3-1) W—ILHRE 7L T X LDiEH
F—REENTFELRVRE (FHOF—XR) ZIELL 7 5 AHEL, »OWM/Ne&ME#% £ D if-then )L —
NOHNS, BExonzTF—REERNDOTRTONRZEHICOET 2 EToBEL 2250 FMETs 71T
) X2 MLEM2 Zf\Ww5. MLEM2 35 7E&ICEI V=L 7V TY ZaT, e 22 L— 7
VT X LEM2 (Learning from Examples Module, ver.2) % EZH{HEM%2HER 2 L5 ITEELEZHDTH
%. LEM2 &, WREH B 230 2 BARRM t(RMAEME a, EBYEMEv) OX) %2, £ 5N 7 IiEEMED
FWIEIZ, ZNoDOEMEERZTHROTRTE BILEENS EFTEALE, ARELREARZMEEZRIZET
B ~OE & kil 20—V ORUNEE RD S FH & &, TOFHEE BHADTRTOHEI VT ArD
N—INZ X OBHINDE ETIHROEL, RBICABERIL—ILEZRLZ LT, BOITRNTONRE T 2N
BONL—NERDDFHRETHBEINT VD, FREZ FIANOFFEDOBROHNRES (REZ 7 ADTER) %
JER BIZRAT BT, GAONET—ZEEGNDEFERT X TONEE BT 2NV —IVHEE KD B
ZENTE S,
(3-2) BHERILBADER : 4 FEDLE
FEBRIZBICEEINT WS 2 5O HBEIALEED 2016 4£5 A2 5 2018 4£ 6 HD 2 4F 1 »AMICEHEIIE 1
T EHFROB AL, HIORER & 184 MEOLMEE L = 7 — M8 (SHAREAER) OoF —22HW5. M
H, 4 [EOEHEMBTONTWS. HX OBBROBARL S 1 EMBOT I —H5% FHIT 2 if-then L —b
O ZRAD. TDD, T—XIRO 2 EHEORMLEZ . i SHOKMEMEMIZ 7 HEOREB W%
MEES. EHAMENO 1LEMASOT—2%2HIRT 5. ii. (1) OWEOHK, &HORMFEEMS & e miE
HZEROEMAMH» S ZOH EFTREULMEICEET L. /2, 7 XEHUBRORYOEMAMBHTOT —
2%, BRENPELCEEZERVWZOHIRT 5.
WO ATEFHONL— VI EEZRAS. L (1) OF—22HVT, =785 Iz DLEy AT 2o Bk
#iEk % B D if-then b —)L % MLEM2 12 X O fiii$ 5. 11 (i) DF =X &2HWVWT, =7 —8» Tz LA Ey X
T W EROREHRE % S D if-then —)bE MLEM2 7V 3V X A2 X 0 Hilid 5. IIL (i) 07— X & [
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WT, DHEEARET 7 — DY Tx L) WS ERO#EGHRE ® D if-then b —L &, Ty IR &S EADKS
% B D if-then L—)b & 2 MLEM2 7L 3V XA K 0 Hiid 5. IV, (i) OF =X 2HWT, T7—FK
2 Ix BLE] & WS EROKHREEZ £ D if-then V—)L &, Ty LTl WS ERDKHRIEZ £ D if-then V—IL &
ZHFMEEZFZRUZ MLEM2 73V XL E 0 i35, ZFHEHT—X256 0560 4 FETIL—IHHL,
BonBELV—NVET AT — XTIl L 4 FEE T 5.

(3-3) FERT—YOEELS LTI —ILHEOBREYIRLOHE

VW=V EZERTET—RENRLVHPRVIL—LBE 5155, MLEM2 V— Vil HiEN S 2 % @0
EE Iz RAZ T B2 eh 5, SEEEDIEF2ZATL—VHITEZ#0EL, V—IL 2T 3680 %2#HE
T5.

(3-4) HH LN —ILIC L 2948 (FRIETIV) DFEREETILORE

Tz — Ve AT 1EMBOT S — 8z FHlT 2 M2 L, BADT AT —RIZL D HEE
FERE %GS5, L —) Ui IEARE 0 K LV — ViR Z BV 2%, HiliE X N5 EICHREER 7 — X CRE RN %
FWBRIL—LOAEEZID ETONRRVD, TRTOL—ILEHVIZONRNI R EDIEEITS. £, 5%
BOERIZBENT, BRo-BBROT— 2o MHEhZ L= 2E5bE TCHWAREEHERT 5.

(3-5) fFikE DB

KIFETHE SNV —VIEEO B2 RS 5720, OF—x~v A =V IFhE TS, 22Tk
3-2 (ii) THRARZRET— X/ LT, REKRKCLE &, FVYXLTAVANEHAWVS. RENITERESEDO K
EVWEEEIZEDAELU TV ZLIZLOROOSNDPERIZLD 7 FAFETHFETHY, IV XLT41
AN, ES5DERREVWT—REAGNIIHLET 2MET —ROBEEDRLTET VY Y TVERET, Hid
HHIZZ VB NEEBHOTF -2 EEZTNETNEZHVTRERZERL, INSORERIZESEZ 5 AHED
RPN E D 7T AMEERLITD iETH B.

(4) FEHRE

(4-1) (3-2) IKBIT B 4 FEDOLBIER
(3-2) ITBL T, ROHIE%ET-.
o HATDEHAMHPSRMT I ITLY, BRI —HBICH I XD A7 I ANITIEWEEE 42 5.
o ML I BN ERLZDT, IxULEyF] EWIRERT I —HOXMTIERL, IxMUE] Ty
UF] OXSBEBT I —8O ETFREZH#EET ALVl Lz ARR .
o IIT—HEBMADLVKEMDT — 25— VHIET 25E1E, xRl WS BRBEL S —480 FRE%
WETZL—IVIZBVWTRBEDOE WL —LHRES NPT,
o FMFERE AL O MFIELMRE T E LA L, BIAEOHIRE DI TOV—IUE L2 AR W
(4-2) 2ERT 9 OEBELSLTIL—ILHEORYIELOHE
AT — 2 OMEIZLD, HABREREENA ELAEL—LRE DL ESNED, FHERBEAKIE M
T5., —f, V= E#OETIEIZE DLV MY I 3ERITH S.
(4-3) HIHE L7 —IIC & 29585 (FRAETIV) OFFERR
BRIV —IVIME % DNV — IV DBEIEENEDD, TNSDATHEHEEEERL/ZOTIX, V—IVOLMIH1E
SHHBMD IR D, TFORMERERIESNRY. TRTOL—ILVEAWEGEIZEERE ko, £
—DOKBROT =R oI NNV -V EHWEEEE, TOEBROT— X OB EMMOBEIED T — X DR
NELDZZH, HEHVRWERIIB/ONGDN. LI, BLRoEROT—2h oI nzr— e &69 2
Zlizky, HERENHETZZENHSNIIR o, MDI2 525 E SNV —)L & MD16 S0 5
BoN—IL 2T RTHWESHEBOIEERIX, MD04 58T 75.5%, MDO05 5#T 57.2%, MD07 54T
66.7% & 7o7-. —7, MDI12 S8, MD16 kD 2019 £ 4 AH 5 12 HOF— &2, MD12 S & MD16 &
BED 2016 £ 4 HH2 5 2018 FE 5 HEFTOTF— X CHEF UV —VICEDL pEBAEHEHA L Z 5, MD12 5
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BT 33.6%, MD16 58T 98.1% &7 o7z, 2019 FD T — X T 7 — M5 <, & obly, MDI12 S0
I35 —HBURIEF IR, 20X S BT — X OBHMOEN MD12 SHETOHEDN S £ T 0kh - 2HH
EEZOHND.
(4-4) teFE & DLLEER

2016 £ 4 H» 5 2018 £ 5 HETD MD12 58D F—& & MD16 50T —X 2 &bE 7T —XEE5»
SWEARZMERL, H UMD MD04 58, MD05 54, MDO7 SO T —XICHEALZE 24, EERIE, *
NEN, 49.3%, 44.1%, 43.7% £ 70, KFEDONL—IVHIEIZ & 2 HEOHBRWIER L 2572, MD04 S#,
MDO05 58 Tid, MDI12 57T — X DAEZHVWTIREREZER L ZHERREFEVETRE R LY, Z05
ATH, ThEN, 57.4%, 56,7% &720, MDO05 B¥ETIL—HHIZ L 2 HEIGEVEFRIZR 7208, W
NOBWBRTHIL—IVHIHEIZ L EHELI VS 2R 572, —F, MDI2 5D F—% £ MD16 S0 7 — &
LEEDERET—XEENSB/BONALPEARE 2019 £ 4 A2 5 12 AD MD12 5807 — X8 LU MD16 &
BOF—RIZHEMA L2 25, EERIE, ThEN, 53.8%, 60.9% &7, T5—MHobkmn MD12 S
D 2019 FEDTF—XTIE, V—IUHHIZ L2 AEI D RWERBBE SN, —7F, 2016 4 A0S 2018 4E 5
HEFTO MDI2 5#DT—X & MD16 5O T — X 2 &b /T —REEE2 T VA LT A VA NTEE LT
L&k, HPEO MD04 58, MDO05 5#, MD07 5807 — X TOEERIZ, ThTh, 81.27%, 62.07%,
66.53% &7z o7z, MDO04 5%, MDO05 SHTL =Ll X2 Hik& D D UESHERV G SNz, £z, 2019
4P 12 HDO MD12 5O T — 28 L0 MD16 B0 T — X TOELERIE, ThEh, 43.7%, 77.7% &
Bol. ZOBELH, T RO MDI2 580 2019 £0F — X TlE, L=tz k3 HEL D R
FEERME SN
UEDS, MRS ZA7 4 VAT, KO-z LS HELD, DULBWERIBSNE Z 2
D5, UL, FVELT7AVAMTE, BOoNEETLVOERREZMBINGT 52 LI3H LW, RO IL— )L
WICk DA, VAL T74VAMIDBDUEERIZEEZD, SV —IVOERPDHDRTWVE WD RN
HB. F7z, V= IVHIHETI, BET X REOWHET —XANOMUEKEL TWRVWDT, Zhsizxf L THE
MMM ET Z 212k W IEEROE ELHFTE 5.
(4-5) LMHER

AFEEZBLCEHONZARIZRDE S22 5.
o TAMLEDEFN—IIHAETTIC, EHRIOSMH» S EBEMEERET L8k, KORVWTH

ETNVDPRERETE 5.
o AT —XITEMUZ LIZEBFRT B, e x L Ey IRl &322 0— ko bfiEmsz x B

El, Ty BAF) 2980 — a2t Lz R .
o X5, THEFRMBEBUEN x U ETHNIZT I — 8L y L EIZRD ] &\ o 72— )L DS & im0

BN A RE LTV — VI 21T - 2 DR .

o HHOEMAMH»SRETEILI2LD, BETT —MHBUCEO LD G I AR IEHEEE 2 5.
o MLEM2 iz& D V— VAT, 1ELTITRTONREZHPT IV -V 2HET20TkRL, HlD
W=D I NS &SI L T (REREMEDIEF ZZE L T), [EE V-V ZT > 2 AR,

o JVEZLDFEDT—REZHVTIL—IVIH 21T HHRRE.

o L—ILDREEMES 2, HHEINZL—NVETELLITELHWEGAICIESENEL R EICH 5.

o TRIZFIZUMPELRWT —RBFHET D5EI12E, ThoDEE2 /NS LEABEE L.

o FEMIZHWAET—REe B WER T —RITR LT, BBEHTE2ITY 2 2IXAB TR,

o T—AXAZVIIZLBFER, FHIZAWET —ZADKEFEPBO THEL, T— X DREILE L -
WHEAT2ONREE L. SHBROBPEL LTIBERZLNS.

o WMRT—APHRET—X O : WEHES VEADEARNT VIR T AT+ VI OWHBEZ S
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ns.

o PEBOWMREOME :  APEOHEEEIT T — KO B/ME L BAHEOTIHD 5 52 5Ntz 7— XK,
B0l T AERDTVED, FREPSNEVHHDEVWIEREVWIANT FAERDDHELEZLND.
E72, BRL—ILEZSTRVL—VOBENT, Thbb, BEV—VOATY I AN, TERVE
BIZTRTON =NV ZAVTWL REREZ 50E. BRLV—VEERL THONE, ZEAT—2KNE0
Ria RT N —NVOEEL/NS S TEEAHEMEND 5.

QFEPICL BZHMEBFMY AT LICDWT

(1) AROER
TAN L —4& (ESC) A U 7= B F6/E 3 2 B % & ERED DB Ic I 3 2 2 1%, WD PRIz D220,
FIFZE DRSO LA ST IR MNIRAE M2 ECHEETHS. Z0HDICIE, FHETLRETOENE
RO 2REEZ > E<HHET 281 H 5.

(2) HEDOEH
Y17 TESCHZNEL, EFHGEREHTFORBOENZNNT S & TROWHEMEIC OV TIHRETY 5.

o BHIEFERE EAXDFNEAL TV IPEREGERS &, WO HRET 2 BT %2 XAT 5 4%

o EWEHDTMEE M LIE D70 DRHEEDEN kL

M

o MUPRFELEIRE L TR v & — I TIEAY B ik

o HARLRHIE (RTvyTWNIA VT4V T — MLl ATy Tua——0NRELLZAA NL—ILERD
Bz 5) BFELREEITESC % &L 5 5

o ESC HOLHEVEFIRRS T L THRIE FRIT 3 4k

(3) D%
HETF DN ERHEIG O ESC MRS 2 IUE L, B Y U OIS L IRIEA RS MVEET 3. 20T, 20
5 RIS OB AR £ e 2 LT, AT 0BT LD 575 EANEA LT B ANE R A B T ORI L,
B U 7= S AT R 2 B G ORI A L, 2 h S DK T X B 2R T 5.

T2 & HRIE 2~ 2 L O 24
1 7V —uho NHOBRIGES % {z,)) £ $5L, EEOMER

L 2
o= EVEI% (4.1)

TRIHTES. MEcIZE-T, EEOREIZHMBILNTES.
—7%, BT —Y =Z&H# (Discrete Fourier Transform, DFT) (3,

N—-1

Xp= Y ane TNk =0,1,-- [N —1,j = V=1) (4.2)

n=0
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TEMETES. 72720, BBk ARBUCHY U, EEEIEOZDEE N X2 DRERICTSH. BT
TEW Xy, ERBTH O, TOME | X IFRIEARZ MLV EIEENTWS. RIFEART ML X, 1T&-
T, 185 x, AN kL D% EOREGEATWENREMBZENTES. b,

N-1

XkynN = Z LpeICTUEEN)/N) — X (4.3)

n=0
THBHI S, X 3R N 28>, £72, SRIO LD ¢, PEHROHEGIE, X (4.2) oOEFRLKE L 5L,
N-1
X =Y wpdP™HN) = X, (4.4)
n=0
LB, o T, ‘Xk+N| = |Xk|, ‘Xk| = ‘X,k| £0, |Xk| = |XN,]€| BT, RIFEARTZ MUK k= N/2
THULFRZ 2 5. BRI,

| Xo| = [Xn|, [X1| = [Xn-al, [Xo| = [Xn—al, -+, [Xnj2-a] = [Xnj241]
Y70, | Xol, | Xl [ Xnjami| DHDERERD.
S DY ST

9, BITECHD B EREPVREAL TOWARAWEREERN TOERE2INEL, TOMREANT bV | X;lg
LR ogy ZFHIT 2. RWT, FHINRDOES {2, ) OIRIEARY MV |X,| W% o 2357 T 5. ZL
T, TRTORAPEEIZDOWT [ Xy| & [Xplgy DT ¥ NIVETOMNFBEDRI F1 &, 0 & og OMNFE
F2%25tH 35, 2%,

N/2-1
2
F1l = N Z 12010 (| X%|) — 2010g0(| Xk|st)] (4.5)
k=0
F2— o oy (4.6)

EEHET S, £ UTC, FLIZXT20ME% T1, F2 283 26ME%2 T2 £ U,

F1>T1 (4.7)
F2> T2 (4.8)

7T NESNT, FHENROEENEFTPRESIEMET S, 2L, SEHEY VTV v I HEE
fo =44100[Hz], 1 7L =240 F— & N = 8192(# 0.2[s]) £ T 5.
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o 2019 M, XA ¥ TEMRARM HFEME, “FEMLIINT 2EREEROMEM L Mt Y &2 AW F
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e 2019-2020 &, & mufseAr SLFEGE, “TERREEZ N LI IEENLRA VXTI a v orE”, (R
%) BNk

e 2019-2021 4, RUAMEBELIS BRRINEFZE (W), “~ > TEBM 7 @R O EARERETT I2 5D < E S
BB 25 ADORELE”, (RFE) AHZFNE, (H) BTLAK, Orlosky Jason, EfiE2, R, LHAE
HiZE

(#EEH)

o LR FHMLIYR 3HER [V 7 b Y =7 L¥ROHHE
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o 22 [A] WG DERF - HFEY RV A (MIRU2019), EITEES, BNMEAE
o XAN=UF A WEREEHA=VT75747 (XY b7 — 2 dhigikia)

COEES ~DP S

MESEER S

[1] Tsukasa Kimura, Noriko Takemura, Yuta Nakashima, Hirokazu Kobori, Hajime Nagahara, Masayuki Numao,
Kazumitsu Shinohara, “Warmer Environments Increase Implicit Mental Workload Even If Learning Efficiency
Is Enhanced”, Frontiers in Psychology Environmental Psychology, 2020

[2] Md. Zasim Uddin, Daigo Muramatsu, Noriko Takemura, Md. Atiqur Rahman Ahad, Yasushi Yagi, “Spatio-
temporal silhouette sequence reconstruction for gait recognition against occlusion”, IPSJ Transactions on
Computer Vision and Applications, 11:9, 2019

[3] Noriko Takemura, Yasushi Makihara, Daigo Muramatsu, Tomio Echigo, Yasushi Yagi, “On Input/Output
Architectures for Convolutional Neural Network-Based Cross-View Gait Recognition”, IEEE Transactions on
Circuits and Systems for Video Technology, Vol. 29, Issue 9, 2019

[4] Atsuya Sakata, Noriko Takemura, Yasushi Yagi, “Gait-based age estimation using multi-stage convolutional

neural network”, IPSJ Transactions on Computer Vision and Applications, 11:4, 2019

[1] Mehrasa Alizadeh, Shizuka Shirai, Noriko Takemura, Shogo Terai, Yuta Nakashima, Hajime Nagahara and
Haruo Takemura, “A Survey of Learners’ Video Viewing Behavior in Blended Learning”, 1st International
Workshop on Addressing Dropout Rates in Higher Education (ADORE’ 20)
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[2] Shogo Terai, Shizuka Shirai, Mehrasa Alizadeh, Ryosuke Kawamura, Noriko Takemura, Hajime Nagahara

and Haruo Takemura, “Detecting Learner Drowsiness Based on Facial Expressions and Head Movements in
Online Courses”, IUI 2020

Kenya Sakamoto, Shizuka Shirai, Jason Orlosky, Hiroyuki Nagataki, Noriko Takemura, Mehrasa Alizadeh
and Mayumi Ueda, “Exploring Pupillometry as a Method to Evaluate Reading Comprehension in VR-based
Educational Comics”, kelvar2020

Chenhui Chu, Koji Tanaka, Haolin Ren, Benjamin Renoust, Yuta Nakashima, Noriko Takemura, Hajime
Nagahara, Takao Fujikawa, “Constructing a Public Meeting Corpus”, Language Resources and Evaluation
Conference, 2020

Yuta Nakashima, Hirokazu Kobori, Ryota Takaoka, Noriko Takemura, Tsukasa Kimura, Hajime Nagahara,
Masayuki Numao, Kazumitsu Shinohara, “Toward Predicting Learners’ Efficiency for Adaptive e-Learning”,
International Conference on Learning Analytics & Knowledge, 2020

Masako Iwasaki, Yusuke Naka, Jim Brau, Martin Breidenbach, Koki Morikawa, Hajime Nagahara, Yuta
Nakashima, Amanda Lynn Steinhebel, Jan Fridolf Strube, Noriko Takemura, “R&D of the Energy Calibration
for the SiD EM Calorimeter based on Machine Learning”, The third edition of the Calorimetry for High Energy
Frontier Conference, 2019

Naoya Kishida, Masako Iwasaki, Yuta Nakashima, Noriko Takemura, Hajime Nagahara, Takashi Nakano,
“R&D of the Flavor-tag Method based on Machine Learning for High Energy Experiments”, International
Workshop on Future Linear Colliders, 2019

Kazuki Ashihara, Chenhui Chu, Benjamin Renoust, Noriko Okubo, Noriko Takemura, Yuta Nakashima, Ha-
jime Nagahara, “Legal Information as a Complex Network: Improving Topic Modeling through Homophily”,
International Conference on Complex Networks and their Applications, 2019

Manisha Verma, Hirokazu Kobori, Yuta akashima, Noriko Takemura, Hajime Nagahara, “Facial Expression
Recognition with Skip-connection to Leverage Low-level Features”, IEEE International Conference on Image
Processing, 2019

Chenhui Chu, Koji Takanka, Haolin Ren, Benjamin Renoust, Yuta Nakashima, Noriko Takemura, Hajime
Nagahara, Takao Fujikawa, “Public Meeting Corpus Construction and Content Delivery”, AXElF & a2 v
Va—XTVRYT A, 2019

SRR, RIRRE, RN T, SURBES, SBINS AL EMAAA LB ERESHTEE", FIRENAARARY 2 A
C R BREEY VAR YT L, 2019 [FEAEREEZE]

S, WRARE, BRART, SUREES, “SBIMNS RV 2 HAAA T SAERGEREE, N1 A A MY 7 AFES,
2019

(13] AfSA], A7, IR, INETIRT, R —, JHRIEAT, B8, “FREIERAE LU T RERBIIBERRE &

MEWRIESL) HALHZSE 83 MIR=, 2019.

(14] AN, ENFRF, REER, NEEN, RE—, BRIEMT, BEL, SRABRE - 2R - KehamoEE”,

La—<VA VR Tz —ATVERYT A, 2019
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(15] Wi ¥R, Gl B 7, fofk BUO, R Woh, s 18K, BN K7, BIE —, I EE, ‘B 2 4H L2 KEK
Linac IESEIZEE S 27 LA OF”, HAYEZR 2019 FHKE A2, 2019

[16] FH B, Sk B, A FHE, d 8 &K BN K7, BRE —, b E&, it BelleCollab., RCNP #&#¥# 71
Vg M=, “Belle BBRIZB T2 BO = v v i@ OIS — BT 2 AW 725 U WA FIEORF -7,
HAY# 2% 2019 £ ZFER2, 2019

(17] WifE W, =l B+, 1R BOW, (£ Woh, R KK, BN K+, BE —, dIHEE, “BkZEE 208 L 72 KEK
Linac fl#E & Eind > 2 7 L OFFE”, 4 16 BIHANLEGFRER, 2019

[18] Kosuke Moriwaki, Daigo Muramatsu, Noriko Takemura, Yasushi Yagi, “Incorporation of extra pseudo labels
for CNN-based gait recognition”, &5 22 [ DFEF - HfRS > RTw L, 2019

[19] VE)IHESE, HEATKR, NIRKE, MEY, SR, /OREESE, “0REBIC X ZEIPHEICHITT 7 — X IUEE & g
fdr, 26 22 [MIE&R O - B R L, 2019

[20] FHER, SRE¥, REER, BNLY, BE—, hBEE “BWEE 2 W7 LV — N30y -V ORFE,
HAMRL 288 74 [B4EIRK S, 2019

[21] HF&FHE, Chenhui Chu, HEMK, AN T, BR—, BIIES, “BUHET—2»560a— AR, it
JUBRZE 2 85 25 [H4EIRKR £, 2019

Z O

[1] Chenhui Chu, Koji Tanaka, Haolin Ren, Benjamin Renoust, Yuta Nakashima, Noriko Takemura, Hajime
Nagahara, Takao Fujikawa, UA®H A Z A 2019 XA MRA X —E, “Public Meeting Corpus Construction and
Content Delivery”, 2019.
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o H9EB (FHFE)CT ERT — 4 OMEBETIC L 2ERZSIHOBREL
Wi CT iR T — X006, NTHIBEERAWTAEKRT 2 2 & RHBHHEE2 FHIT 2% TH 5.
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[0 - ESHATOS T M)
o IO () CT Bl — % OB ENT X 2 &I O B L
(S ERFR R BB 4R )

e 2019-2020 F &, AEMEEAN FARE TEHUEAMREL M BRI, “To be announced”, (f3R) Hif
R

o 2019-2021 4FEE, BIAMZEE B e PRIRIVATSE (B53F), “35 3 BB DN THE T 2 I NFIR e VR
RN AN T B A A=V v 77, (RF) i B

o 2019-2021 4EfE, FESZAFFERAFEIE N H AR S FE B FabEME (AMED) fEBRaR5 R - B & A0 B I W SRS A
{LWrE 3, SLTHBEEA A —Y > 7O Al fTic 50 < D SERE FRIEORF”, (RF) EH HER

o 2018-2020 1EfE, BRI AR & B < FBIISE C, “HliE OMMZNs X B E SR AO A THRE (BE¥E)
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o 2018-2020 R, BRI BB A BBWIZE C, “F < v AT MVELDEE BT X B0 J 2GS E
FIEROBR, (KR) LB R
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o E[EEHR Al 2T A b
HEF: 4F 149 H 28,29 H
WG — R BROKRFEE, FHRSINE 90 4, 22T A S0 36 £
Bt oy 7ay MRIALEE TF, F Ly VY y
URL : https://www.2019.contest.ai-medical.org
o HARBEMERZE S BAMEREIN A > 7 4 <7 ¢ 7 AWsiR i
o AR ANMRE TH#RT 2> Y —> 7 LB R
e NVIDIA DLI (Deep Learning Institute) Certified Instructor
o AT AT o VIR (RFNY — 2 L) B
URL : https://twitter.com/ou_aims

(FRFEY R M)

RMESEER ST

[1] Tatsuya Matsumoto, Hirohiko Niioka (equally contributed), Yasuaki Kumamoto, Junya Sato, Osamu Inamori,
Ryuta Nakao, Yoshinori Harada, Eiichi Konishi, Eigo Otsuji, Hideo Tanaka, Jun Miyake, Tetsuro Takamatsu,
“Fluorescence microscopy with deep neural network analysis for detection of lymph node metastasis”, Scientific
Reports, 9, 16912, 12 pages (2019)

[2] Masahiro Yamanaka*, Hirohiko Niioka*, Taichi Furukawa, Norio Nishizawa, (* corresponding author) “Ex-
citation of Erbium-doped nanoparticles in 1550 nm wavelength region for deep tissue imaging with reduced
degradation of spatial resolution” Journal of biomedical optics, 24(7), 070501-1-070501-4 (2019)

[3] Masahiro Yanagawa, Hirohiko Niioka, Akinori Hata, Noriko Kikuchi, Osamu Honda, Hiroyuki Kurakami,
Eiichi Morii, Masayuki Noguchi, Yoshiyuki Watanabe, Jun Miyake, Noriyuki Tomiyama, “Application of
deep learning (three-dimensional convolutional neural network) for the prediction of pathological invasiveness

in lung adenocarcinoma” ;, Medicine, Volume 98, Issue 25, €16119 (2019)
FRRK

1] FREE, “NTRBEENA A AT 4 AIA A =TV TREBEFF, AL, XA NY T 14—, ZUTEZE, 2020 [Invited)

[2] Tatsuya Matsumoto, Yasuaki Kumamoto, Hirohiko Niioka, Hideo Tanaka, Jun Miyake, Tetsuro Takamatsu,
“Fluoresceene microscopy with deep neural network analysis for detection of lymph node metastasis”, SPIE
Photonics WEST Bi0OS2020, 2020

[3] Hikl %, “WRLIhEFLIEMEREG & N TRIRIC X 208 Y VBB, WA T 1 2L AT %43, 2020

[4] HHEE, “BEEEOREBEL NI - AT 1 HVEET —XADIEA”, KA N LED 74 k=2 232, 2020
[Invited]

[5] KFI MR, ik EE, =% %, @A, “EROEEFEET VL DIEME T < VBEENEEO A A -
> 7 EdEAL”, B 5 5 UGB A EE SR /5 1 6 [ H A2 b iE S A [ A, 2020

[6] FHEE, “ATHREZBRL A A=YV THEROMA”, MDF QRIERERS AT LEET +—TF L) 6
[E]E TE#E~ v F > F 4, 2019 [Invited]

(7] KFIMED, MAREAE, LikEH, BEE, =285, A, P 7 <~ B G & HREZE 1T X 2 ek
4 A—T U, 532 [ HARBEA R RS, 2019 [Invited]
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(8] FKEF A, (b BAT, B0 R, S0 OK—, VPEER BEZ, “ YD3T & NA3T O 2 ARERAE VT 2T VA
T—A A=V VT, HRNFREIRFMHEHS Optics & Photonics Japan 2019, 2019

(9] Hrhd EE, “WEEECERAGA A —Y VIR, BN 1 FEEHBEI R AL E S ERMES - 1
A=YV 7T — RENCE D S R - T — AR ORERM 2, 2019

[10] M. Hashimoto, N. Yamato, M. Matsuya, H. Niioka and J. Miyake, “Nerve imaging and segmentation used
by coherent Raman endoscopy and deep learning”, Biomedical Raman Imaging 2019, 2019

[11] HrEE, “HEEEYE e EFRIGHZ B U6 A=Yy ZHEMF", & 94 mENT 2 /¥ a, 2019 [Invited]

[12] K0 MEL, iR REZ, @A SF, P S < EGLEE NS S R I K DR XA =T Y7, 5
LHEE KPR S VR D L, 2019

[13] # HEaz, KA MEE, &l ZEZ, Lk G, =% &, B, “2BREERSE 2 HWEEEE Ic L 5P
T < VgD S ORI EISHN Y, HAERE T2 58 MAkMEI R A=, 2019

[14] HREE, “ATHRE x EREE x XA A=Y 7EHRAR 7, MMDS AFE FEfEx A, 2019 [Invited]

[15] FAEE, “ANTHBEE NA X AT 4 VA A—=D v TRERBN", N1 A7) v FiFZE 2019 MMoT RO 7Y %
VAT 4 A ], 2019 [Invited]

[16] AF0 MG, #ibd =Z, =% E, AR F, “BEFHIZES CARS BEHi1 A —Y ¥ J @Ol — FEH i
A A=Y v 7% B L T— (Imaging speed estimation of CARS endoscopy by noise reduction using deep
learning for intraoperative real-time nerve imaging)”, £ 80 [8] J& YA FFAMrEEH 2, 2019

(17] #aes EZ%, KM M, W RE, =% %, B T, "EBEE2AVAEBYEEICLS BT < G s
DML 7' A v 5 — 3 v (Nerve segmentation from coherent anti-Stokes Raman scattering images by using
transferred deep learning)”, % 80 [B] j&HYIH A2 FAMiEHS, 2019

(18] FKBy i, (Leh B4, R 2Z, S0 K—, PHE S, Y Yb3T & Nd3T OurRAMaiE & V728 2 O AERE
TaTNAT—A A=V T7, &80 [ IS HYE Y KEAAAEEES, 2019

[19] HFWEE, “TA—T 73—V T NI FAT 1 B4 A=YV I Hfli (Deep learning and biological imaging
technology)”, £ 71 FIHAEY T¥ 2K, 2019 [Invited)

[20] ZB R, FHat #dh, (W L, B RE, M8, “HORX VR EOHOEA R MV E R L 72
FRREDETAH”, 2019 EXeAbFEER<, 2019

[21] & KOF, JkIE B, AH B8, B ES, B RE, Bl M, “Sogeya=7 o THz FEEEL
feHI4 (Terahertz induced phase transition of Yttria-stabilized zirconia)”, HAYELZES 2019 FEMFERS (W
VE) (E3 5 - SEWME), 2019

[22] H. Niioka, “Bio-Medical Optical Imaging Using Deep Learning”, US-Japan Workshop on Bioengineering and
Information Science,, 019 [Invited]

(23] /VBK Bz, HTRE G, WS AT, (Ll B, EeR 2R, R L, R —, =%, & EM, LR #—88, “Deep
learning 12 & % CT H{§ % H W7z &Y v NGB ZWEE DG (Investigation of Diagnosis of Esophageal
Cancer Lymph Node Metastasis by Deep Learning Using CT images)”, HAM{L#ARIZEEKRS, 2019

(24] FriEEZ, “BEHE AL OBURE AR | 5 25 BIHAOEY NV 7= 3 YV ERPEMNER -FHEY» 5 ICT £ T-,
2019 [Invited]

[25] H. Niioka, “Bio-Medical imaging supported by deep learning” , International Workshop on Symbolic-Neural
Learning (SNL-2019), 2019 [Invited]

[26] #rhd =, KM M3, =% &, AR 5F, “Deep Learning & 5% % A\ 7z CARS BMEABEIA A —Y v 7D
AL, L —VHEEERT S 5 44 BEEE S - VRV U A, 2019

[27] RKEF Hhd, U B, R R, &I KR—, P E, Ay T Y AFREERMAUERAFENA A —D Y
77, b= WHMEIERE 44 FEEHE - ¥ o RY U A, 2019
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(28] #REE, “Al OEREGISH & ERAYA A —2 v JEHRER", & 58 B HAEMKRE TH2KE, 2019 [Invited]

[29] WA JRt, R RE, AR RRIE, =5 i, Hh FR, @ BER, VREANENE TV Y Y A BCRES O N THIRER
Hric & 2980 >V NERBIR I, 58 58 M HAEKE T¥ERRe, 2019

[30] KA MFC, Wik EE, FBA SF, P T < EGELEEMESIC X 2R X — Y U OB & W S,
2% 58 M HAERE T 72K, 2019

[31] /AR Bz, Ml R, B RIAS, i Gk, HEd W, B A, RE —, =% E, & EM, Lk 88,
“Artificial Intelligence % A\ 7z B8R K EIMRE Y Vi CT BB ZWEEDOMET (Investigation of Diagnosis
of Esophageal Cancer Lymph Node Metastasis by Deep Learning Using CT images)”, % 73 FI HARREF X
P2, 2019

[32] #rRZE, “ATHEE (FETE) OEZEGT — X ~OISH", ENERKFANRFE _FERMS, 2019 [Invited]

[33] Hamr EZx, KM M, #W EE, B SF, “SOLEGEHMT -2 e UEEEE L ae—-L Y TV F
AN—=2 AT < VE P SO (Nerve segmentation from coherent anti-Stokes Raman scattering imges
using deep learning with fluorescence images as training data)”, HARD ¥ A =Y ¥ F 88 14 [P a4 -
FAiER, 2019

[34] WA ATIR, VHYF &, W EE, & MW, B K, TRESESICB T 2 ELRKEEOFMAN”, BRSNS
%79 B bEE R, 2019

[35] Yoshiki Akino, Masahito Yamanaka, Hirohiko Niioka, Taichi Furukawa, Norihiko Nishizawa, “Fluorescence
imaging with Y20O3:Yb nanoparticles in the second near-infrared window”, The 8th Advanced Lasers and
Photon Sources (ALPS’ 19), 2019

ZE

1] WeEL, FREE, HIIK—, WEERERE, “TOLEe Y LRS-/ RO E 1550 nm I L 57 v 7avN—
VavIRERCERERA A =T VT, SRE, vol.68, No.5, pp.175-177, 2019
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T—EXAIW - XIEEFIERA HEEER (BE) H B
SR

o BV I TF—HTMIWeb 7Y —> 3V DREHEHERE
AT, TAV—MDERKIT =R Z20EULLU TIRRT S Web 77V 7 —> 3 VORGHEBIF 2 ED TV
., A7V bTHRAIKRKIT—&21E, Vv v TEMEICREIZD D5 FE N &2 KRFI TR UEEET — 2T
HB. KEHT— 2 SFEIND ZEPLBEPHEREE, 72D - NOEERE) A0 FHICERT
hb. ATV o bTIE, BEDT=ZPRRLENT =20 5155050k~ 223l E % 7L T, Web &H
TaA—YIRRT 2T IV r—> a v DR L EDTVS,

o NFRIEICETEZHE
DTEE L, MERMEEICERE2ESZ, (LRESTEIGBEDOHIETH Y, EE, WELZOLE CTHEDN
AT RDNT WS, KR TIE, AMRIZEIT B HERIEZBE LENRER» SBRT 2 Z 2 HIEELTW
5. BlzE, MRIZBOWTHEBRNED LS IZRHINT, EYOLIIHEET ZDN, £z, HROGEENRITE
ORERDH, Vo ZRIWICHT &2 28RT 5. R TIEE 2, PAMIIC X 2RECEEOBRICE
P20 FEEOEBOMIE, N1 A ) 2T Il kB TFIBEE N UGN R EOFES, MR E/E
FAIZED L LRSS RIE R OHI % B U 72 S AR DT W 5.

(S ERFF B RESIRNR)

o 2010-2021 4EFE, BB LIS FBICRMARIL A, N1 A F ) w2010 £ 58 FilE% A L H ol
(7 TEEETR, (R) sy B
o 2017-2021 4R, RIEMIZ ARG HATIZ A, “9 TiBE O EBEYE( L ERISH,” (fRR) hiy &

(BEED)
o HWMEIEMER YV F AT 1 7T —KL¥ (4rH)
(HEEm]

e Technical program committee co-chair, 12th International Conference on Bio-inspired Information and
Communications Technologies

e Editor, IEEE Transactions on Molecular, Biological, and Multi-Scale Communications

e Editor, IEEE Transactions on NanoBioscience

e Editor, Elsevier Nano Communication Networks

(FRFEY X )

MESEER ST

[1] T. Nakano, L. Lin, Y. Okaie, C. Wu, H. Yan, T. Hara, and K. Harumoto, “Random Cell Motion Enhances
the Capacity of Cell-cell Communication,” IEEE Transactions on Molecular, Biological and Multiscale Com-
munications, 2020.

[2] H. Hiraoka, T. Nakano, S. Kuwana, M. Fukuzawa, Y. Hirano, M. Ueda, T. Haraguchi, and Y. Hiraoka,
“Intracellular ATP levels influence cell fates in Dictyostelium discoideum differentiation,” Genes to Cells,
2020.
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[3] T. Nakano, Y. Okaie, Y. Kinugasa, T. Koujin, T. Suda , Y. Hiraoka, and T. Haraguchi, “Roles of Remote
and Contact Forces in Epithelial Cell Structure Formation,” Biophysical Journal, vol. 118, issue 6, pp. 1466
— 1478, March 2020.

[4] T. Nakano, Y. Okaie, S. Kobayashi, T. Hara, Y. Hiraoka, and T. Haraguchi, “Methods and Applications of
Mobile Molecular Communication,” Proceedings of the IEEE, vol. 107, no. 7, pp. 1442-1456, July 2019.

[5] C. Yao, Z. He, T. Nakano, Y. Qian, and J. Shuai, “Inhibitory-autapse-enhanced Signal Transmission in Neural
Networks,” Nonlinear Dynamics, vol. 97, no. 2, pp. 1425-1437, July 2019.

[1] K. Yonekura, T. Nakano, Y. Okaie, T. Hara, and K. Harumoto, “Network Formation Model of Bio-
nanomachines Based on Directed Migration and Adhesion,”
and Networking Conference (IEEE WCNC 2020), 6 pages, South Korea, April 2020.

[2] P. He, T. Nakano, D. Wu, B. Yang, H. Liu, and X. Han, “Calcium Signaling in Mobile Molecular Commu-
nication Networks,” in Proceedings of 2019 IEEE Global Communications Conference (IEEE GLOBECOM
2019), 6 pages, USA, Dec. 2019.

[3] S. Ishiyama, T. Nakano, Y. Okaie, T. Hara and K. Harumoto, “Data-driven Simulation of Epidemic In-

in Proceedings of IEEE Wireless Communications

formation Dissemination in Mobile Molecular Communication,” in Proceedings of 6th ACM International
Conference on Nanoscale Computing and Communication (ACM NanoCom 2019), 2 pages, Ireland, Sept.
2019.

[4] T. Suda and T. Nakano, “Modeling the Stochastic Behavior of Kinesin-Coated Beads,” in Proceedings of
2019 IEEE International Conference on Communications (IEEE ICC 2019), 7 pages, China, May 2019.

Z O

[1] Fellow, European Alliance for Innovation, 2019.
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HeEFHRERIF FHEEE (B2  Benjamin Renoust

(HFFRiEEN]

Exploratory Analysis with Networks

This generic research applies to any type of application. This research is based on the use of graph structure
to explore the content of data sources. It implies the development of visualization, interaction, and metrics
for multilayer graphs, for dynamic graphs, and their combination. Outcome of this research applies to all
IDS projects.

Content-based Search Engine for Multimedia Archives

This research applies to multimedia databases such as art history. It proposes to hyperlink data, and
use the structure of hyperlinking so users may consult the database under many forms, regardless of the

modality of interest. Outcome of this research applies to art history project at IDS.

e Analysis of Quantum Networks
This research specializes in the analysis of networks that result of noise-intermediate scale quantum process,
considering the specific properties and requirements for these networks. Outcome is the understanding of
fundamental physics phenomenon such as time crystals, states of condensed matter found in black holes,
with contribution also to quantum computing.

(258 - EZHATOY I M)

o NLHIGRIZ & BALEADRRAMENT & 2 D RFBIT 2 /5%

o ZLEEF DI EHF DT DD DL SFEEMIIR 7oy =2 b

o A—ANTVTIZBIIBNRTY) v I I—T 1 v HEGEDEREFELIMNTIZ & 2 T BRSO &AL

(#5HEE]

e Graduated 2 October 2019, Youssef Mourchid, University Mohammed V, Ph.D. student, co-adviser with
Mohammed El Hassouni (University Mohammed VI) and Hocine Cherifi (University of Burgundy), Réseaux
Complexes pour I’ Analyse des Images et des Vidéos (Complex Networks for the Analysis of Images and
Videos)

e April 2019-August 2019 Matheus Oliveira Franca, Ecole Polytechnique (X) Paris, master intern, CBIR for
Buddhism statues

(#t=FWk)

e NII Visiting Lecturer

e MIRU International Lunch, organizer

e ACM Multimedia 2019, 2020, Area chair

e PC Member: PacificVis, MMedia, AICCSA, ATSIP, Complex Networks, ISVC, PSIVT, ECCV, SOICT

e Reviewer: Springer Applied Network Science, JOVI, PlosOne, ChinaVis, QSQW, IEEE Vis, EuroVis,
Physics Rev. A, ICCV e-heritage,

e Coordination of IDS international intern students with IDS (4 students from Ecole Polytechnique, France,

2 students from VNU, Ho Chi Minh City, Vietnam, 1 postdoc from Rennes University).
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[1] “Movienet: A Movie Multilayer Network Model using Visual and Textual Semantic Cues” Youssef Mourchid,
Benjamin Renoust, Olivier Roupin, Van Le, Hocine Cherifi, and Mohammed El Hassouni Applied Network
Science, Springer, (50 pages), 2019

[2] “ContextNet: Representation and Exploration for Painting Classification and Retrieval in Context” Noa Gar-
cia, Benjamin Renoust, Yuta Nakashima International Journal of Multimedia Information Retrieval, Springer,
(14 pages), 2019

[1] “Introducing multilayer stream graphs and layer centralities” Pimprenelle Parmentier, Tiphaine Viard, Ben-
jamin Renoust, and Jean-Francois Baffier. Complex Networks 2019, Lisbon, Portugal, Dec. 2019

[2] “Legal Information as a Complex Network: Improving Topic Modeling through Homophily” Kazuki Ashihara,
Chenhui Chu, Benjamin Renoust, Noriko Okubo, Noriko Takemura, Yuta Nakashima, and Hajime Nagahara.
Complex Networks 2019, Lisbon, Portugal, Dec. 2019

[3] ”Public Meeting Corpus Construction and Content Delivery” , Chenhui Chu, Koji Tanaka, Haolin Ren,
Benjamin Renoust, Yuta Nakashima, Noriko Takemura, Hajime Nagahara, and Takao Fujikawa Jinmoncom
Symposium 2019, Osaka, Dec. 2019 Best poster award

[4] “Patterns of Multiplex Layer Entanglement across Real and Synthetic Networks” Blaz Skrlj and Benjamin
Renoust. Complex Networks 2019, Lisbon, Portugal, Dec. 2019

[5] “Ranking movies using multilayer networks” Majda Lafhel, Youssef Mourchid, Hocine Cherifi, Benjamin
Renoust, and Mohammed El Hassouni MARAMI 2019, Dijon, France, Nov.2019

[6] “Historical and Modern Features for Buddha Statue Classification” Benjamin Renoust, Matheus Oliveira
Franca, Jacob Chan, Noa Garcia, Van Le, Ayaka Uesaka, Yuta Nakashima, Hajime Nagahara, Jueren Wang,
and Yutaka Fujioka. SUMAC (ACMMM) 2019, Nice, France, Oct. 2019

[7] “BUDA.ART: A Multimodal Content-Based Analysis and Retrieval System for Buddha Statues*!” Benjamin
Renoust, Matheus Oliveira Franca, Jacob Chan, Van Le, Ayaka Uesaka, Yuta Nakashima, Hajime Nagahara,
Jueren Wang, and Yutaka Fujioka. ACM MultiMedia (ACMMM) 2019, Nice, France, Oct. 2019

[8] “Evaluating Face Tracking for Political Analysis in Japanese News Over a Long Period of Time” Haolin Ren,
Fan Yang, Benjamin Renoust, Yusuke Matsui, Tetsuro Kobayashi, and Shin’ ichi Satoh. ABCSS (ACM WI)
2019, Thessaloniki, Greece, Oct. 2019

[9] “Buddha Statues Archive Retrieval System” Benjamin Renoust, Matheus Oliveira Franca, Jacob Chan, Van
Le, Ayaka Uesaka, Yuta Nakashima, Hajime Nagahara, Jueren Wang, and Yutaka Fujioka. MIRU 2019,
Osaka, Japan, Jul.-Aug. 2019

[10] “Understanding Art through Multi-Modal Retrieval in Paintings” Noa Garcia, Benjamin Renoust, Yuta
Nakashima CVPR 2019 (Language and Vision Workshop), Long Beach, California, USA, Jun 2019
[11] “Context-Aware Embeddings for Automatic Art Analysis” , Noa Garcia, Benjamin Renoust, Yuta Nakashima

ICMR 2019, Ottawa, Canada, Jun. 2019, Best paper candidate session

*1 https://www.youtube.com/watch?v=zNQmuH20n1s&feature=youtu.be
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[12] “Movie Script Analysis based on a Multilayer Network” Youssef Mourchid, Benjamin Renoust, Hocine Cherifi
and Mohammed El Hassouni Net. Sci. 2019, Burlington, Vermont, USA, May 2019
[13] “Animated Drag and Drop Interaction for Dynamic Multidimensional Graphs” , Benjamin Renoust, Haolin

Ren, Guy Melangon IEEE PacificVis 2019, Bangkok, Thailand, Apr. 2019

[1] (Award) Jinmoncom Symposium 2019, Osaka, Dec. 2019 Best poster award

[2] (Outreach article) [&HFEIZT7 1 1”7 Sake in a Wine Glass” , Benjamin Renoust, ITE IPSJ Aug. 2019
[3] (Award) ICMR 2019, Ottawa, Canada, Jun. 2019, Best paper candidate session

[4] (Talk) May 16, 2019, “Interacting with Multilayer Networks” , TokyoTech JFLI workshop, Tokyo, Japan
[5] (Talk) October 15, 2019, “Two years at IDS” , INRIA seminar, Sophia-Antipolis, Japan
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o JSPS —HMMIKZHHFE (HI) MBEOKHEDZLIZER U HMEOH UWEET — X HNF v 2O A
) (RE RN, H30-31) (WFZe/04E4 « ILIARZHT)

(#EEE)
o BPERIAY: FHil¥HH 2 e TiHE)
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o RIENAAKRY WMEMMEFRERARER
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[1] Toshinori Tanaka, Nobukazu Tanaka, Yukio Nagano, Hirotaka Kanuka, Daisuke S. Yamamoto, Natsuko
Yamamoto, Eiji Nanba, Takumi Nishiuchi, “Efforts to enhance safety measures for CRISPR/Cas-based gene
drive technology in Japan” , Journal of Environment and Safety,( [Advance publication] Released: October
07, 2019)
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[2] Jan Charbonneau, Dianne Nicol, Don Chalmers, Kazuto Kato, Natsuko Yamamoto, Jarrod Walshe & Chris-
tine Critchley, “Public reactions to direct-to-consumer genetic health tests: A comparison across the US,

UK, Japan and Australia” , European Journal of Human Genetics vol. 28, pp339 - 348, 2020 ( Published:
23 October 2019)

1] IAZET, “ATRMRZ RIEX /5 - BREITCTOMAT—ZFADZODIN—IVIED” | 5 39 [0 B FE R E
ARE, RNET—o>ay T8 17 L 43I0 AFEROWE L FIEHIZHITT) |, FiRA v &, 2019
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FMEEFMARIF HEBE (FE)  Chenhui Chu
€353
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o HHRICEDEWRZDEY YT« v VR
LA DPRIBLZHRRICEDCE VWA (VGP) BEGHNDOE UHREM G2 KT RLLTFAMRETY. 55T
D TIE VGP iz “MASEDO X A7 L L TH-TEE U720, VGP D4 RBLIIMEI N TV EE
Ao BEISETIEVGP D~y 74 v 7HBMZAIHE LT VGP BIR2MIAI T2 F, ¥~ Y71 v 7 HRPHE
IR IR FEE - PHE XA AD VGP OF L WIWEZ Y0 < 2 HIEL £ 7.

o YVFE—SNT—9HLDORRERDHEIC & 2= 21— T ILHEHENR
In machine translation (MT), the translation knowledge is acquired from parallel corpora (sentence-aligned
bilingual texts). However, domain specific parallel corpora are usually scarce or nonexistent in most
languages, and thus MT performs poorly in such scenarios. We aim to address this problem based on
the state-of-the-art neural MT. Our core idea is extracting parallel data from multimodal data consisting
of images and multilingual describing text, which is widely available from the web and social media and

studying NMT using the extracted parallel data.
(0% - EZHAITOYD T M)

o Vv T — XA BRI, [ 2 MRS O & KEH T D 72 D% S FEIENER

o TURNE AT A, [A—ANFVTIZBFZ37) v 7 - I—F 1 v IHETFEDOHRS FELHER
iz & % R SOBRERF 22 D s AL )

o NVAY A T ATRM, TEHRSFHLEEEEH LU BERRSEZHEE 7ot 20 & &)

(SRR BRI

o 2019-2022 £, A=A F V7 OMFRIPKOELKE « HRFFHLEIC L5 ARERT —XO0H. HAY
MifRE 2 FHAERTSE B, 24H4 : 3,350 TH. 4#H: Chenhui Chu

e 2019-2021 £, YNV FE—XINT — X5 OMNREFO I & D= 2 — FOUEMEIER. HAZPMHRIME « 3
FF%E. EERE : 3,200 FM. {%: Chenhui Chu

e 2019-2020 JE, HRIZE I FVMA D~ YT 1 v ZHHE BIFEAMHREERS : ACT-II#E 7 = — X, [
2 1 20,000 FH. f#: Chenhui Chu

e 2018-2019 /&, Neural Machine Translation with Image Region Pivoted Comparable Sentences, Microsoft
Research Asia: Collaborative Research 2019 Award, E##%% : 3,210 T, f#: Chenhui Chu

(#E &S]
o XA X Al HEHAE [HARS LM
o TR VT IV VT Ai## THRSFELHA)
o AR  [HWMARIAMERRIEIISTE HARAS RN SV — 7 GRHEYE), 1DS vision and language 7V — 7 (i
BSYE)
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€19

o HHMWMIE P2 S GEREZR A

o SEEMHT L W GEREZE

e NLP #HF D% (YANS) #HEZH

e SNL 2020 Web Chair

e CCMT 2019 Fa— R U T

e SNL 2019 #H#5ki

o ##HZEHE : ACL 2019, EMNLP 2019, NAACL 2019, AAAT 2020, IJCAI 2020, TPAMI, TASLP, CL ft

(FRFEY X )
MEESEm L

[1] Yuto Takebayashi, Chenhui Chu, Yuki Arase and Masaaki Nagata. Word Rewarding Model with Bilingual
Dictionary for Neural Machine Translation (in Japanese). Journal of Natural Language Processing (JNLP),
vol. 26, no. 4, pp. 711-731, (2019.12).

[2] Bl B3, Chenhui Chu, B —, H &z, BHRAERICBII I8y 77— XOJEMH. RS, 268, 50-61 H,
(2019.12).

(1] E#i#i, Chenhui Chu, UL, FHETI O A ALE RS % F W 72 Transformer 12 & 2 HSEBEMEIER. 3550
25 26 FI4ER K22, (2020.3).

[2] HAF A&, Chenhui Chu, BFEEZ, FERKX, BAH T, BRE—, #)IEB. OCR RV ITIEEZ AW BEHET —
KI5 D3 — N AKER. SEBILHS 28 26 MI4EIRKRZ, (2020.3).

[3] Zekun Yang, Noa Garcia, Chenhui Chu, Mayu Otani, Yuta Nakashima and Haruo Takemura. BERT Repre-
sentations for Video Question Answering. In Proceedings of the IEEE 2020 Winter Conference on Applications
of Computer Vision (WACV 2020), (2020.3).

[4] Noa Garcia, Mayu Otani, Chenhui Chu, Yuta Nakashima. KnowIT VQA: Answering Knowledge-Based
Questions about Videos. In Proceedings of the Thirty-Fourth AAAI Conference on Artificial Intelligence
(AAAT 2020), (2020.2).

[5] BIHE Z, &)IT =, {EAKEL, Chenhui Chu, RBJF—. BESEHARICE T 210K EZ HEIZET 5 A THIEEY
25 NOBF. 52 FHAR T« 2L Al EAEMER, (2020.1),

[6] WKL, BIHE 2, ®)IIF&, Chenhui Chu, BJF—. BIESRRHAEIC BT 2R %2 BEIERN T 5 A LHIREY A
T LORFE. B2 BHARRAT 1 1V Al FFAMHES, (2020.1).

[7] Chenhui Chu, Koji Tanaka, Haolin Ren, Benjamin Renoust, Yuta Nakashima, Noriko Takemura, Hajime
Nagahara and Takao Fujikawa. Public Meeting Corpus Construction and Content Delivery. AXElF & 3 v
Ya—&vviRYw A 2019, (2019.12).

[8] Kazuki Ashihara, Chenhui Chu, Benjamin Renoust, Noriko Okubo, Noriko Takemura, Yuta Nakashima and
Hajime Nagahara. Legal Information as a Complex Network: Improving Topic Modeling through Homophily.
In Proceedings of the 8th International Conference on Complex Networks and their Applications, pp. 28-39,
(2019.12).
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[9] Raj Dabre, Atsushi Fujita and Chenhui Chu. Exploiting Multilingualism through Multistage Fine-Tuning
for Low-Resource Neural Machine Translation. In Proceedings of the 2019 Conference on Empirical Methods
in Natural Language Processing and the 9th International Joint Conference on Natural Language Processing
(EMNLP-IJCNLP 2019), pp. 1410-1416, (2019.11).

[10] Mayu Otani, Chenhui Chu, Yuta Nakashima. Adaptive Gating Mechanism for Identifying Visually Grounded
Paraphrases. ICCV 2019 MDALC Workshop, (2019.10).

[11] Chenhui Chu and Rui Wang. Domain Adaptation for Neural Machine Translation (Tutorial). The 15th China
Conference on Machine Translation (CCMT 2019), (2019.9).

[12] Yuting Zhao, Mamoru Komachi, Tomoyuki Kajiwara, Chenhui Chu. Double Attention-based Multimodal
Neural Machine Translation with Semantic Image Region. [E#RILEF225E 241 [0 H4R S R ZE 2, (2019.8).

[13] KfEze, mILER, HREE 2, Chenhui Chu, FEH. XHEMBOTNF XA FZHIZLIDTFAMFHEET IV
DAL, WRLFE AT 241 [ A S LIRS, (2019.8).

[14] Mishra Vipul, Yuki Kawara, Chenhui Chu, Yuki Arase. Comparison and Analysis of 2-to-2 and Hierarchi-
cal RNN Models on Japanese-to-English Context-Aware Translation. NLP #HF DR 14 {1 VR I T A,
(2019.8).

[15] F#i#i, Chenhui Chu, FRHEAL. FaTM O 212 & 5 % H Transformer € 7V OFERKEE R £ NLP HF DO
14 [ Y RY Y L, (2019.8).

[16] Noa Garcia, Chenhui Chu, Mayu Otani and Yuta Nakashima. Video Meets Knowledge in Visual Question
Answering. The 22st Meeting on Image Recognition and Understanding (MIRU 2019), (2019.7).

[17] Zekun Yang, Noa Garcia, Chenhui Chu, Mayu Otani, Yuta Nakashima and Haruo Takemura. Video Question
Answering with BERT. The 22st Meeting on Image Recognition and Understanding (MIRU 2019), (2019.7).

[18] HAFEKXR, K& £ W, Chenhui Chu, FEIEKR, IHEME. aX T+ RIQITBIT2FREREZAVEZEVTHL
2019 £ A THIgEZE R 2E KR, (2019.6).

Z O

[1] Raj Dabre, Chenhui Chu, Anoop Kunchukuttan. A Comprehensive Survey of Multilingual Neural Machine
Translation. arXiv:2001.01115, (2020.1).

[2] Chenhui Chu, AXEIF & AV Ea—XWfES CABAIA 2019 RA MKRAX—HE, “Public Meeting Corpus
Construction and Content Delivery”, (2019.12)

[3] Chenhui Chu and Raj Dabre. Multilingual Multi-Domain Adaptation Approaches for Neural Machine Trans-
lation. arXiv:1906.07978, (2019.6).

[4] Tomoyuki Kajiwara, Chihiro Tanikawa, Yuujin Shimizu, Chenhui Chu, Takashi Yamashiro, Hajime Na-
gahara. Using Natural Language Processing to Develop an Automated Orthodontic Diagnostic System.
arXiv:1905.13601, (2019.5).
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2017 4-BUE ML ZE R AXRZE L ava—Rif%e @ EER
2018.9-BifE  Japanese Association for Digital Humanities Co-opted Member
2019 HEHLHEES CABAZA 2019 Tur I LEE

2019  Japanese Association for Digital Humanities Program Committee

2019 HATHERY S 547 RAS ETERA
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(6]

Ayaka Uesaka, Exploration of the Seventeenth Century Japanese Authors’ Writing Style Using a Quanti-
tative Approach, Digital Humanites2019: Conference Abstracts. Utrecht: Utrecht University, 2019 (&F#Hif,
Acceptance Rate: 42

Benjamin Renoust - Matheus Oliveira Franca * Jacob Chan - Van Le - Ayaka Uesaka - Yuta Nakashima * Hajime
Nagahara - Jueren Wang - Yutaka Fujioka, “Historical and Modern Features for Buddha Statue Classification”,
ACM Multimedia Structuring and Understanding of MultimediaheritAge Contents 2019. Nice: Nice Acropolis
Convention Centre (France),8 pages, arXiv:1909.12921, 2019

Benjamin Renoust - Matheus Oliveira Franca - Jacob Chan - Van Le - Ayaka Uesaka - Yuta Nakashima - Hajime
Nagahara + Juereng Wang + Yutaka Fujioka, “Buddha Statues Archive Retrieval System” , MIRU2019 The
22ndMeeting on Image Recognition and Understanding, Osaka International Convention Center (Japan),
2019

Matheus Oliveira Franca - Benjamin Renoust + Jacob Chan - Ayaka Uesaka - Yuta Nakashima - Hajime Naga-
hara, “A Content Based Retrieval System for Buddha Statues” , (The 3rd Japanese-French Laboratory for
Informatics (JFLI) Workshop2019, Tokyo Institute of Technology (Japan), 2019

Benjamin Renoust - Matheus OliveiraFranca + Jacob Chan - Van Le + Ayaka Uesaka - Yuta Nakashima - Hajime
Nagahara- Juereng Wang - Yutaka Fujioka, “BUDA.ART: A Multimodal Content Based Analysis and Retrieval
System for Buddha Statues” , ACM Multimedia Structuring and Understanding of Multimedia heritAge
Contents 2019, Nice Acropolis Convention Centre (France), 2019

HMEE, EREE, MEEE (TYRVea—3=T 1 —ALERHARXT; VY ZETY VI & biEdi
, B4 HIRBCR X SR s, IRRBRCREE, 2019

ZE

[1]

[2]

W EAERS Bl <@l - NREEMG - PEER - REPAEA - RS - IREEC T - KN - 5TORME - IR 1
RSLIEF W, TS, bIREE, SRR - [TEEREOFEME], pp.29~31, Mk, ISBN
9784585200710, 2

ER¥E, “Innovative Foreign Language Education and the New South-Bound Policy”, #ZE#ifH : [#& 53
HraAwEiFHE T IZE 5 4 EREZ NG & UEE R ORA], pp.467~487, ISBN 978-986-5843-63-2,
2019 (Fwif)
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FBEBEmRERIF S EBIZ (BE)  Xu Yichao
(HFFRiEEN]

e Computational Optical Imaging for Endoscopic Surgery
We are developing new optical imaging techniques for measuring 3D shape of organ tissues in this project.
All the information from direct illumination, scattering and multipath reflections will be utilized for recov-
ering the 3D shape and understanding the structure of the target object. I have developed a method by
using spatial and temporal illumination coding to separate the direct and global illuminations for Time-
of-Flight sensing, to deal with the multipath problem. Time resolved path tracing simulation has been
carried out for verifying the proposed method. The results show that multi-path and scattering effects
are successful eliminated, and the correct shape of the target object can be recovered. In addition, real
experiments with ToF sensor and spatial-temporal coded illumination have been performed to show the
utility of proposed method.

e In silico optical analysis of dental esthetic restorations
There is a growing demand for aesthetics in the oral cavity. Particularly in front teeth, it is required
to not only restore their function but also repair them with natural color tone and light permeability.
Treated teeth look different depending on the material used for crown restoration and abutment. By
analyzing various optical properties of dental restorative materials and tissues of teeth and performing
optical simulation, we visualize and analyze the behavior of light in natural teeth and crown restorations.
I have setup the system for capturing the optical characteristics, such as BRDF and BTDF, of false teeth
material and established optical simulation with Mitsuba renderer to estimate the physical parameters

optical properties of the captured false teeth material.
(0% - EZHRITOD LI M)

o NVAYA TR - BA ) RX—Yay, HBEEORIAIIANEDLSITHEEZEZTVWEDHNED
VEa—&YIal—varviEEDTERNITIENT]

(#EEE]

e Co-supervising Olivier Roupin, intern student from Institut d’Optique France, working for the dental
project.

e Co-supervising Fukui Kosuke, B4 student of Osaka University with Prof. Nagahara Hajime.
(#t=FM)
e Reviewer of CVPR 2019, ICCV 2019, AAAT 2020, IEEE ACCESS

(AT R M)
HMEEER

[1] Yichao Xu, Hajime Nagahara, Atsushi Shimada, Rin-ichiro Taniguchi, “TransCut2: Transparent Object Seg-
mentation from a Light-Field Image”, IEEE Transactions on Computational Imaging (TCI), 2019.
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[1] Kento Shireida, Yichao Xu, Hajime Nagahara, Rin-ichiro Taniguchi, “LFD feature robust to distance change
using light field rendering”, IPSJ SIG-CVIM: Computer Vision and Image Media, 2019.
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e 3D Reconstruction with Polarization and Shading
In this project, we extend a previously published conference paper. We conducted more experiments
with different cameras and real-world objects and compared with their ground-truth geometries to further
evaluate the proposed method. A journal paper is being submitted.

e Age and Gender Estimation with Wearable Sensors
In this project, we also extend a previously published conference paper about a competition in the Inter-
national Join Conference on Biometrics 2019. A journal paper is being submitted.

e Dental Project
Dental implant surgery is an important medical treatment for human. The demand for dental implant
surgery is getting higher in terms of quality and aestheticism. People need their tooth replaced not only
when it is physically damaged or infected, they also want to have it replaced because it does not look
good. One of the request for the implant teeth is that it must fit the remaining teeth in the. In term
of visual quality, the implant teeth must have the similar reflectance characteristics of the original teeth.
Our research is to support dentist to quickly choose a suitable material and prepare an implant tooth.
We setup a goniophotometer to capture reflectance properties of tooth and search for a material of similar

properties. The project is being conducted and there has not any outcome yet.
(#% - EZHAITOYD T M)
e Dental Project
(& Fm]

e Reviewers: CVPR2020, ECCV2020, AAAI2020, IJCV, Pattern Recognition, Sensors, IEEE Transactions

on Information Forensics and Security, International Journal of Information Security, Remote Sensing
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FMeElReREMEAAT REMRE (BE)  Jacob Chan
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e |IDS Pharmacy Project - Brain Processing and Modeling
In collaboration with the Laboratory of Molecular Neuropharmacology, the objective of this project is to
test the effects of pharmaceutical drugs on the brain. Upon receiving the brain images, our main task in
IDS is to model and the extract the deformation information due to the effects of drugs in 3-dimensional
volumetric format using the data, and accurately identify the regions of the brain that is affected by the
deformation for further analysis. This is to allow the pharmaceutical researchers to accurately determine
the places of deformations in the brain after administering the drug.
We have successfully processed and removed most of the artifacts from the original microscopy slice images
in FY2018, where problems such as vignetting, grid artifacts, and flickering were resolved. In FY 2019, we
concentrated on and non-linear registration where we extended the registration to deep-learning algorithms
to speed up the processing time. Thus far, the results are not very promising due to problems such as
intensity differences between the brain datasets.

e |IDS Dental Project - Dental Implant Recognition
The objective of this project to localize and recognize dental implants from X-Ray or CT images. Upon
receiving the X-ray images and the 3D dental implant models, our main task in IDS first localize the
implants in the X-Ray images and then conduct 3D to 2D recognition from a list of given 3D implant
models.
In FY2018, we have successfully localized the implants using mask- RCNN and recognized the implants
using 3D to 2D projection gradient descent. However, as the shapes of the implants are to similar, we are
discussing with the dentist to find out more features to detect. We have asked for more data from the
dentist but there was no response from him.

e |IDS Buddha Project - 3D Buddha Face Description
The objective of this project to recognize and describe the buddha faces in 3D to identify them in their
respective eras, location and various historical information.
Extracted 3D interpolation from 2D data, extracted 68 facial keypoints from 2D buddha faces, created
buddha face proportions for facial proportion comparisons for SUMAC and International Conference on
Multimedia publications. For 3D face comparisons, it is still in progress, thus far, we have projected the
faces in to 2D depth images and conducted PCA clustering for hierarchical agglomerative clustering.

e JSPS Start-Up - Object Interaction Recognition for Complete Scene Understanding
For complete scene understanding, there is a need to describe the interactions between objects. For this,
we propose to pair objects and recognize their current interactive state. By achieving this, all object pairs
will form a network of object interactions to describe the complete scene.
Currently, we have completed the network for recognizing individual actions of object and now moving on

to the creating descriptors for the interaction between the objects.
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e IDS Pharmacy Project - Brain Processing and Modeling
e IDS Dental Project - Dental Implant Recognition
e IDS Buddha Project - 3D Buddha Face Description

(SRR BRI

o 2018-2019 4ERE, Bl & Bk & MZRIEEI A X — b X, “Object Interaction Recognition for Complete
Scene Uderstanding”, (f{#)Jacob Chan
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[1] Renoust, B., Oliveira Franca, M., Chan, J., Le, V., Uesaka, A., Nakashima, Y., ... & Fujioka, Y. (2019,
October). BUDA. ART: A Multimodal Content Based Analysis and Retrieval System for Buddha Statues.
In Proceedings of the 27th ACM International Conference on Multimedia (pp. 1062-1064).

[2] Renoust, B., Oliveira Franca, M., Chan, J., Garcia, N., Le, V., Uesaka, A., ... & Fujioka, Y. (2019, October).
Historical and modern features for Buddha statue classification. In Proceedings of the 1lst Workshop on

Structuring and Understanding of Multimedia heritAge Contents (pp. 23-30).
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FMeElReREMEERA HEMRE (BE)  Manisha Verma
(HFFRiEEN]

e Facial expression analysis
Main motivation of this project is to evaluate subject‘s efficiency to learn and manipulate the room envi-
ronment. A dataset, which is created using a reading task, is being used in this project work to evaluate
subject’s engagement. The task is focused on reading a specific text and recalling few specific and generic
words. Facial videos of subject is being used to determine subject‘s concentration state. Two models are
being trained, one is based on 3DCNN for whole videos and the other one uses a block-based input and
utilizes 3DCNN and long-short-term memory units. Both networks work better than eye tracking data
based evaluation for the same task.

e Retina vessel segmentation and classification
This project aims toward vessel segmentation and classification in artery and vein. Retinal imaging serves
as a valuable tool for diagnosis of various diseases and vessel segmentation and A/V classification are
very early operations towards this. A model, called IterNet, is proposed for vessel segmentation that uses
multiple mini-Unets to refine the output of Unet and outperforms other methods as it identify large as
well as very small vessels using refinery process. A classification model, called SeqNet, is proposed that
performs segmentation and classification sequentially and perform a post processing method to refine the
results by using neighboring vessel pixel information.

e Yoga pose classification
A new dataset called Yoga-82 for fine-grained human pose classification, is proposed aiming for Yoga poses.
The dataset consists of 82 yoga pose classes and 28k images. Moreover, the dataset attains a hierarchy of
three level with 6, 20 and 82 classes which helps in providing rich label information and consequently in
classification. Hierarchy depends on appearance of pose. This is first dataset in Yoga classification with
huge number of classes and hierarchy information. An evaluation study is performed using state-of-the-art
classification models and a modified hierarchy model is proposed to utilize hierarchical labels and that

outperforms baseline models.
(205 - EZHAITOD LI M)

e Daikin: Subject’s engagement analysis using facial expression

e AT in medical imaging
(BEEH)

e Guiding an intern who is working in Daikin project for subject’s engagement analysis using eye tracking
data.

(& Hm]

e Conference reviewer: in ECCV 2020, CVIP 2019

e Journal reviewer: MDPI Sensors, Elsevier JVCI
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(ICIP), pp. 51-55, 2019.

[3] L. Li, M. Verma, Y. Nakashima, H. Nagahara, and R. Kawasaki. IterNet: Retinal Image Segmentation
Utilizing Structural Redundancy in Vessel Networks. In The IEEE Winter Conference on Applications of
Computer Vision, pp. 3656-3665, 2020.
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e Visual Question Answering
This research studies techniques to understand the content of images and videos and perform human-like
reasoning when answering questions about them. 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.
Eie=3=19)!

e Conference Reviewer: CVPR 2020, AAAT 2019, IJCAI 2019, ACMMM 2019
e Journal Reviewer: IEEE Transactions on Pattern Analysis and Machine Intelligence, Computer Vision and
Image Understanding, Journal of Applied Science and Engineering

e Workshop Reviewer: Women in Computer Vision 2019
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[1] Noa Garcia, Benjamin Renoust, Yuta Nakashima, “ContextNet: Representation and Exploration for Painting
Classification and Retrieval in Context”, Journal of International Journal of Multimedia Information Retrieval
(Springer), pp. 17-30, 2019.

[2] Noa Garcia, George Vogiatzis, “Learning Non-Metric Visual Similarity for Image Retrieval”, Journal of Image

and Vision Computing (Elsevier), pp. 18-25, 2019.

[1] Noa Garcia, Mayu Otani, Chenhui Chu, Yuta Nakashima, “KnowIT VQA: Answering Knowledge-Based
Questions about Videos”, In Proceedings of Thirty-Fourth AAAI Conference on Artificial Intelligence (AAAI),
2020.

[2] Zekun Yang, Noa Garcia, Chenhui Chu, Mayu Otani, Yuta Nakashima, Haruo Takemura. “BERT repre-
sentations for Video Question Answering”, In Proceedings of IEEE Winter Conference on Applications of
Computer Vision (WACV), 2020.

[3] Noa Garcia, Benjamin Renoust, Yuta Nakashima, “Context-Aware Embeddings for Automatic Art Analysis”,

In Proceedings of ACM International Conference on Multimedia Retrieval (ICMR), 2019.
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[1] Noa Garcia, Benjamin Renoust, Yuta Nakashima, Best paper award candidate, “Context-Aware Embeddings
for Automatic Art Analysis”, 2019.
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e Vessel Segmentation I8 T 2R
It is necessary to extract an accurate and complete vessel map from the raw retinal image. We adopted a
modified U-Net model for this task. The proposed model can achieve state-of-the-art performances on all
public datasets. A research paper about this research is accepted by IEEE WACV 2020 conference.

e Artery/Vein Classification IZEd 2 H %%
An important procedure for automatic diagnosis of artery hardening is to observe how much influence the
artery gives to the vein. Therefore, the system must have the ability to differentiate between the artery
and vein. We upgrade the segmentation model with the power to conduct classification and write a paper
about our work. The paper is accepted by MIDL 2020.

e Crossing Detection & Artery Level Prediction ICEAY 2%
The objective is to detect the crossing from the vessel map and infer the level of artery hardening. The
training data of level prediction are collected from the Osaka University Hospital. Also, we have submitted
a paper to MICCAT 2020.

e Surgery Instrument Segmentation (B8 ¥ 2 %%
The objective is to find which instrument is in the video and where are they. Therefore, as the first step,
a labeled dataset is necessary to train deep learning models. A labelling standard is made for the labeling
process. The second step is to design a semantic segmentation model to find all the instruments in the
video and output their locations and trajectories. We are preparing a paper to report this work. This
paper will be submitted to BMVC 2020.

(R - ERHAITOD I M)
e AT Hospital Project
(BEEH)

e Give guidance to a PhD student on the research of Surgery Instrument Segmentation.

e Give guidance to a intern student from Wakayama University on the research of cardiac event prediction.

(HEHm]

- Journal Reviewer

o [EEE Transactions on Industrial Electronics

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

e [EEE Network Magazine

e IEEE Communications Letters

e Cyber-Physical Systems (Taylor & Francis)

e Industrial Robot (Emerald)

e Sustainable Computing: Informatics and Systems (Elsevier)

e Sensors (MDPI)
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- Conference Organizer (Technical Program Member)

e 2020 IEEE Global Communications Conference (IEEE GLOBECOM 2020), Dec 7-11, 2020, Taiwan.

e 2020 IEEE International Conference on Communications (IEEE ICC 2020), Jun 7-11, 2020, Ireland.

e 2019 Annual IEEE Middle East & North Africa Communications Conference (MENACOMM 2019), Nov
19-21, 2019, Bahrain.

e 2019 International Conference on Innovation and Intelligence for Informatics, Computing, and Technologies
(3ICT), Sep 22-23, 2019, Bahrain.

e 2019 IEEE 10th GCC Conference & Exhibition (IEEE GCC 2019), April 19-23, 2019, Kuwait.

e 2019 IEEE Global Communications Conference (IEEE GLOBECOM 2019), Dec 9-13, 2019, USA.

e 2019 IEEE International Conference on Communications (IEEE ICC 2019), May 20-24, 2019, China.

- Conference Reviewer

e 2020 European Conference on Computer Vision (ECCV 2020), Aug 23-28, 2020, UK.
e 2020 Winter Conference on Applications of Computer Vision (IEEE WACV 2020), Mar 1-5, 2020, USA.
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[1] Liangzhi Li, Manisha Verma, Yuta Nakashima, Hajime Nagahara, Ryo Kawasaki, “IterNet: Retinal Image
Segmentation Utilizing Structural Redundancy in Vessel Networks”, In Proceedings of IEEE Winter Confer-
ence on Applications of Computer Vision (WACV), 2020.

[2] Liangzhi Li, Manisha Verma, Yuta Nakashima, Ryo Kawasaki, Hajime Nagahara, “Joint Learning of Vessel
Segmentation and Artery/Vein Classification with Post-processing”, In Proceedings of Medical Imaging with
Deep Learning (MIDL), 2020.

[3] Ryo Kawasaki, Liangzhi Li, Yuta Nakashima, Hajime Nagahara, Takayoshi Ohkubo, “A Fully Automated
Grading for Retinal Arteriovenous Crossing Signs Using Deep Neural Network Models”, In Proceedings of
Association for Research in Vision and Ophthalmology (ARVO) Annual Meeting, 2020.
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e Visual Privacy Protection
In this project, we design a visual privacy preserving camera via a lensless imaging system. Detection
followed by protection in conventional privacy cameras is vulnerable to software attacks that threaten
to expose image sensor data. By multiplexing the incoming light with a coded mask, a lensless camera
removes the spatial correlation and captures visually protected images. However, lensless imaging suffers
from poor reconstruction quality and pays no attention to the privacy of visual information. In this paper,
we propose a deep learning-based compressive sensing approach to reconstruct and protect sensitive regions
from secured lensless measurements. We predict sensitive regions via facial segmentation and separate them
from the captured measurements. Our deep compressive sensing network was trained with simulated data,
and was tested on both simulated and real lensless data.
However, lensless measurement is only visually secure and partially reveal object identity with simple clus-
tering technique. Moreover, robust recognition with multiple masks further reduce the security capability,
i.e. single decoder for multiple masks. This work focusses on designing masks that only decodable with
a corresponding decoder. We model the lensless capturing process as a spatial variant convolution layers,
thereby, enables an end-to-end learning framework. We design a straining scenario to maximize the num-
ber of distinguishable coded masks. A practical implementation is presented with masks represented by a
spatial light modulator.
Outcome: 1 published workshop paper, 1 conference paper under submission, 1 submitted patent.

e Eye curve detection
In this project, we inspect the Optical Coherence Tomography (OCT) images of the human eyes to check
the progress of some eye treatment. In order to do so, we need to extract a thin layer of the outermost
area of the cornea then evaluate the intensity of that layer. To detect the outermost layer of the cornea,
we detect at each local location with a local constraint. The local approach produces good enough results
but not consider the smoothness constraint. Therefore, we implement active contour segmentation with

the initialization from the local approach.

P EFHATOI SN

e Society 5.0: Visual Security Camera
e Al Health: Eye Project

(HEE#)

e Volunteer for IEEE International Conference on Computational Photography 2019
e Young Processional in Signal Processing Subcommittee member

e Special Session Chair, International Symposium on Communication and Information Technologies 2019.
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[1] T. N. Canh and H. Nagahara, Deep compressive sensing for visual privacy protection in Flatcam Imaging,

Proceeding of the IEEE International Conference on Computer Vision Workshop, 2019.

[2] T. N. Canh, T. T. Ngo, and H. Nagahara, Visual privacy preserving lensless imaging, submitted to ECCV
2020.
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Property Office 2019-190917, 2019. 10. 18.



145

B

—ERRIH - XEEM BEMEE ER 2
CGEF)

i

o NFRIEICETEZHE
NTEE LN, EMOBRE LRI VAR T INEEHEMTH D, BHRBESFITBENT, B L \VIBE T
EUTHHEZEDTWS., BRIESEHVAECROBERME R, S @EEFETIMLAHESTEZHNS. ZOm
T, ATREORHE LT, EYEkXrEiic oW Tl A 7.

o MIEEMEE Y VT —5 DO
MMM FERIZ L DI UZT =220 Uz, BRNIZIE, 2105 TABR L ZEMROEGE2 2T 5
ZET& b, AR < HEEROBMIZER L 7.

o HAKANRAAF /YRy NT—VICEAT BHRE
EVIHROEMDP SR 2MI7u s ol +HI7n v BEOXREIOAABEHM Y 2HWTHEFEI NS, &
WHNAAF 72T 2y b7 =2 %, BEOHEHRBERFERY b -2 G T I 2HNETEH5ETH 5.
HRRNL T F 72T 2y N =228, ZRNOEEIPOWHRESE2HREL, ThEIABEEITE
L1-ODEEMIEEEARNEREL, AEE LY IaL—vavizky, MEEEFML

(Z0 - EZHATOY I M)

e GLADIATOR: A paradigm shift in Oncology Research via externally controllable molecular communica-

tions for "bio-nano-machine diagnostics” https://www.fet-gladiator.eu/
(SRR E BN
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o EE2EM X DAH (IEEE GLOBECOM / ACM NanoCom / EAI BICT 74&) | ¥ v —FIEX DA
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[1] T. Nakano, L. Lin, Y. Okaie, C. Wu, H. Yan, T. Hara, K. Harumoto, “Random Cell Motion Enhances
the Capacity of Cell-Cell Communication,” IEEE Transactions on Molecular, Biological and Multi-Scale
Communications, Vol. 5, No. 2, pp. 158-162, Nov. 2019 (DOI: 10.1109/TMBMC.2020.2983909)
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10.1109/TMBMC.2020.2981662)
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Contact Forces in Epithelial Cell Structure Formation,” Biophysical Journal, Vol. 118, No. 6, pp. 1466-1478,
2020 (DOI: 10.1016/j.bpj.2020.01.037).

[4] T. Nakano, Y. Okaie, S. Kobayashi, T. Hara, Y. Hiraoka, T. Haraguchi, “Methods and Applications of Mobile
Molecular Communication,” Proceedings of the IEEE, Vol. 107, No. 7, pp. 1442-1456, Jun. 2019 (DOL:
10.1109/JPROC.2019.2917625)

[1] Y. Okaie, and T. Nakano, “Binary Concentration Shift Keying with Multiple Measurements of Molecule
Concentration in Mobile Molecular Communication,” In Proceedings of 12th EAI International Conference
on Bio-inspired Information and Communications Technologies (BICT 2020), 10 pages (accepted), 2020.

[2] K. Yonekura, T. Nakano, Y. Okaie, T. Hara, and K. Harumoto, “Network formation model of bio-
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9.1 HeKKSaGon Data Science WG

Hekksagon (HeKKsaGOn German-Japanse University Network) &1k, RV fllA 5 OREAIF IR U772 HIE 6
KE (N FIVRNTRE, Ty FUrvRE, A—VAV—TTRKE, f8#KRTE, HILKZE, KA OXZEMEG
HAy hT=2THY, 201047 AICFHERL Uz, E& LT, VEETRSE D TS N ZEAEPMIONET —
RIPSRDZT—F VT TN—T, ¥ =27 -V KRZEOY a1 v N T0T T LABREBREDEH E21TR>TVWD. Bl
EIDDT—F 2T N—TIEEL TW5B. 2017 12 Data Science WG 23325 LD, A2 ST =X 574
TRYT 4 THEESIS E UTEB 2T -oT0a. 2O WG IEKIMIZ VIC IZL2 I =T 1 v 7 %7\, £
RIS 2 W7y F U7 VRETITON T WYY — A7 — VL TOZAELZR R M TbTns., T—&Y
ATV A WG OIEFNZEL TIX, Web ¥ kb (http://hekksagon-data-science.wiki.gwdg.de/doku.php?id=start)
ESEI NV,

EERE

e FE7TEOHMO6 KET 547 >R (HeKKSaGon) ZRAHE

201949 A 12 H (K)~13 H (&), FAY - NI TRV RECTHBINAZE TEEME KET 17 VA
(HeKKSaGOn German-JapaneseUniversity Alliance) FERHIC, KRAKF L S HREBIRE, WHEIEA
HE - PR, BEEHEE (T2 T 70 VT« THEHBE) - BIFREZ2ELD, 7—2EV 7170V
T T RN O RFEBUR R £ 26 435U Tz, 2 HEIChZY, FERFZE - BIZRIZEIVS5HE
® HeKKSaGOn D& D HIZOWTiamniadh, ay Y =7 hAe UTOHERDHIEE HIRS 725 O Hh[H
XEBFRE I Nz, F, WITLT, MIRBFCLDZV—F VTN —TDRy v a vyREERFEEITON, 2 H
HOREKREZHIIBWT, & WG KTFEED S BIEHORBEHRI TTbh .

HeKKSaGOn Ti&, 2 HlIcESMIZELY #lE> TPriority Areal & L'C, (1) Transcultural studies and the
transformation of cultural heritage, (2) Data science, digitalization, and artificial intelligence, (3) Health,
well-being, safe and resilient societies, (4) Engineering molecular systems and bioimaging ® 4 2% % L,
INSIZHET EZMEERTIV—F VTN —TORNGE - MiEiT5 2 inorz.
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e Summer School "Data Science”
2019 FE 8 A 5~16 HIZ, 'y FU T Y RZIZBWT, ¥¥—RA 7 —Ldfibhiz. ELELXOHET 35 £40%4
WL, 7=V ATV ACETEIURO MY 71200 T, #iHs L CHEE MTb .
— Marcus Baum: “Statistical Sensor Data and Information Fusion”
— Tim Beissbarth: “Analytics of High Dimensional Biomedical Data”
— Sven Bingert: “Orange Workflow System”
— Marco Biichler: “Text Reuse Detection”
— Benjamin Eltzner: “Quantifying Uncertainty”
— Anas Emad: “Introduction to spatial data science”
— Pascal Hecker & Christopher Oates: “Feature extraction with openSMILE”
— Steffen Herbold: “Clustering”
— Matthew J. Holland: “Learning and inference”
— Dietmar Hiibner: “Research Ethics and Data Science”
— Georgios Kaklamanos: “Reproducible Research: Practices and Tools”
— Faraz Moghaddam: “Security and Privacy of Data”
— Benjamin Saefken: “Regression”
— Ulrich Sax: “FAIR guiding principles for biomedical data management”
— Heidi Seibold: “Open Data Science”
— Johannes Soding: “The age of big data in Biology”
— Jakob Voss: “Wikidata”
— Philipp Wieder: “Working with research data”
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o Webinar I—2X

HeKKSaGon £ K2E M D FZE Y — AR Mk DHEF D212, Webinar # WU FOA > 710 Vil E %

To7=.

Date: 2019 4E 11 A 19 H (X)

Host: Academic Center for Computing and Media Studies, Kyoto University

Speakerl: Eri Ono

Title:  Open Science with Citizens: Approaches to Successful Research

Abstract: Currently, open science is progressing as seen in the transformation of academic information
infrastructure such as open access and open data. In the context of open science, various citizen-
participatory research projects are also being conducted on-line. In this presentation, I would like
to introduce such research projects and discuss some trials to keep research quality and improve
participants’ motivation. Additionally, I would like to report the results of our attitude survey to
online citizen science.

Speaker2: Takaaki Aoki

Title: Trend of research data management and open research data at Japanese universities

Abstract: Research data management (RDM) is the activity to describe and practice what kind of data
will be used / acquired / generated, and how is such data analyzed / stored / shared / release. In
recent years, the importance of RDM has been addressed in various aspects, such as promoting open
science and strengthening research fairness. In Japan, the activities of RDM and open science are
rapidly developed by the leading research institutes and communities following those in overseas. In
this talk, we will review the recent progress of RDM environment in Japanese universities from the

view of the development policy, system, and organization.
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9.2  University College London & DEBRRY/N— N+ v THE

o HBEIY/N— N>y TIRERNN

2019 10 H7H (H), Zua—20bF b v ¥8— ~+—"T%H2 University College London (UCL) #*& Michael
Arthur %K, Nicola Brewer fI%2E%2 XL L $25—17H, KREL OB A—+F 2y TIZBT 22 DH
MRO-DRFEI N, HEEREHRE, WEJEAKISE, Michael Arthur %5, Nicola Brewer I E e
FIZEAL, HERBE O M EREA O & W S il HEANM T 72, MRKFEOBE LBV 2HA LG5 7.
FEI D&, WFRE D S ICE T SR CEIRVFI S N, i TEEED B OREEIES R ORE %
fiofz. T—REV T4 7BV T« THRENSIZ, MEEEREBETMOEREE SML, BEEEL TV
UCL Knowledge lab ® Rosa Luckin B 5D I N —T L {ToTWAEBINFE—RNV T ==V T TF VT 17
ARFEOESRBUCE L CHZT o7, &b, HHIE, NHK Ok 2%, TOHDS HIZ=a— AT
EFsnrz.

e UCL-OU workshop

2019 4E 11 A 2 H1iZ, UCL-OU workshop #7175 7z. UCL %5 I* Rose Luckin ##%, Mutlu Cukurova i,
BADPSIET =R Y T 1 78 YT« THEBRGEEREETIMO SR, FEEENI2MLUEZ. o, KK
PORYAN—AT 4 Ty R —D2FLBEHE R Y OFHABT LI REFTESME VW WE, 20D
T—2Y a2y FITBWT, EHREIEE PR 2R U BB ISR O WTOMERAMTbh, SHBOE
57 B ILEMEIZE L TOmMA TNz, B, REEIZLE Cukurova #ffilk, LR T UCL-OU partnership
Fund 2 HigE - B L TH Y, KUV =2 v ay FBELXOHEAMER, ZO07 7Y ROV R—- Mk birbhrz.
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9.3 BREKXBEILHZERIMREDRRBHT—o>ay T

2019 £ 7 H 2 H (K), #EXEEILEZEAME (DGIST) 25 Prof. Sang Hyuk Son & 5 & D5EE DK DEh
fihdb, ERROLZODT - ay TEiTo7z. DGIST 5%, Y4 NN—=T 4 VNIV AT LIZBEFR L 5
FEKN, T—A2EV T4 70T« TS SIF, RRRE BRI ORFEZERASM L, Societys.0 70 ¥ 7 MZ
DWTDHERET Tz,

9.4 US-Japan Workshop on Bioengineering and Information Science

201949 H9(H)~10 H (k), KEHY 7+ V=T K¥Y v T« T3 (UCSD) & KBKKFHEML, Japan Society
for the Promotion of Science 3% # 9% US-Japan Workshop on Bioengineering and information Science and
Information Science #* UCSD The Village West Building 1, 15th Floor IZ TB# I N7z, T—X YT 71V
T4 THRED 51, FIREIE IR O R FHEHEBIR IS INT 2 FRETH o WV EME R L 2 RIEARIED 727 5
AR F Y LR, KKK S ZOOM MREHT AL £ WA A A A=V V75— XN BT 2 i 5e &
{107z,

95 YILIKRY X KZFEERM

2019 4 10 H 25 H (&), YWVAR Y X KF%EHFIL, Sorbonne Center for Artificial Intelligence (SCAI) O F « L
7 R —% 5 Gérard Biau #Z & 36, WO REMICOWTER L7z, 2020 EERIZT -2 v ay TEEET S
e, FEERBLIMRHEEERMT S Z 2 ICHEARNTIED 205 E LN,

9.6 Montreal Declaration for Responsible Al Symposium

2019 7 A28 T UT+ MBS N, TOHRDIEET N —T41I2BWT, T—XRFOHEICE S ELSI (Ethical,
Legal, and Social Issues) IZ2WT, €Y MU A—NVKREPFERL LD, SBOAAMEEZ UT+ L LTRT I &G
BEh, RKIRKFHEBBENSSMERBA L, RYYa v R—N—HfHz2L2IC 11 HDA Y 71 YV TORFHEERKT,
2020 4% 2 12 Regis BUEASKE L, 2 A 19 B (K) 101Xl E BRI O WCER&AHET-7. B, Regis K &
%42 [The Montreal Declaration for Responsible Al 235 S 17z,

NANRLLLLL

9.3: BV MU A—IVKRFIT & BHHE DT
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