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1 Background

Machine Learning has seen great improvements in the
past decade through the resurgence of Neural Networks ac-
celerated by high-power consumer grade GPU hardware.
Deep Learning in particular has proven its usefulness in
many scientific areas by achieving state-of-the-art results
in Big Data, Image Processing and Artificial Intelligence,
amongst others.

One such field where Machine Learning would be of great
assistance is the Organic Chemistry. An early estimation
provided by Neural Networks could potentially shorten var-
ious labor-intensive experiments including the determina-

tion of protein structures.
2 Goal

Proteins are one of the basic blocks of life. They not only
are used for construction of cells and work as transporters,
but also play significant role in most of the processes oc-
curring in the human body, such as: DNA replication and
responding to stimuli.

Each protein consists of a sequence of amino acids that is
folded into a three-dimensional structure. There are only
20 standard amino acids that each protein is built from.
Determining the location of each amino acid would allow
to reconstruct the entire structure of the protein, which
would simplify analysis of experimental observations and
obtained data.

The focus of this research project is the field of X-Ray
Crystallography. As the leading method for protein struc-
ture determination, most of the publicly available data on
protein structures has come from this experimental ap-
proach. Despite being widely used, the workflow of de-
termining the structure of a given compound from raw ex-
perimental data, although assisted by programs and algo-
rithms, remains a mostly manual process requiring a con-
siderable amount of time and effort even from a trained
professional with decades of experience.

The primary goal of this project is to create a machine
learning based system capable of determining presence or
absence and location of each type of amino acid. This in-
formation would allow reconstructing the 3D structure of

a protein without significant effort.
3  Overview of the methodology

The task of determining protein’ s structure is a novel

and challenging problem. Despite the availability of open

il BR (EE)
Andrey Grushnikov (FEffF)

1: Three-dimensional structure of the 104L - 332 AA
protein. Proteins consist of folded amino acids linked to-

gether to form a chain.

source publicly available high volume databases of proteins
no approaches tackling the problem of automatic recon-
struction of structures have been proposed.

As any inter disciplinary research the difficulty of de-
signing an efficient solution hindrance on the necessity of
acquiring knowledge not only of the physical aspects of
X-Ray Crystallography, but also engineering an adequate
machine-learning algorithm that is capable of processing
volumetric data efficiently and determining the target pro-
tein structure correctly.

There is only a few works that discuss techniques and
introduced new approaches for protein reconstruction, yet
they mostly focus on physical aspects of protein rather than
of processing crystallography data for being used in ma-
chine learning methods. Therefore it was necessary to start
building the system with designing efficient tool to be able
to analyze and parse the existing data.

The scope of the project includes establishing a dataset
from publicly available data, which covers filtering, clean-
ing and warehousing samples that are of sufficient quality
to be used for training, testing and evaluating the perfor-
mance of a machine learning system.

The acquired samples had to be cleaned to remove un-
wanted background noise or impurities before being ready
to use. Furthermore, the possible variance in sample qual-
ity arising from the experimental method must also be nor-
malized.

The structural information that is to later be extracted
by the system had to be marked on the samples with high
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fidelity.

The Protein Data Bank has been mined for relevant sam-
ples, and created a dataset of 7786 protein electron densi-
ties. These samples have been filtered and cleaned, with
some of the unusable data discarded.

The differences arising from the experimental method
have been normalized (included but not limited to the dif-
ference in crystallographic space-groups and scaling of sig-
nal values).

The problem of difference in sample size has been solved
by generating windows from the original samples. To en-
sure the high-quality of these windows, they must adhere
to several criteria such as their total signal level reaching a
minimum value.

Ground truth has been generated for both pres-
ence/absence detection and segmentation/localization
tasks for both whole protein electron densities and the cut
windows as well.

The method of choice for tackling the task is the use
of artificial neural networks. A network architecture which
can achieve satisfactory performance has to be created. For
preliminary experiment a simple 3D convolutional network
has been chosen to predict absence or presence of each par-
ticular amino acid in a square 3D volume patch of the pro-
tein achieving promising results on proteins with simple
structures.

The current objective of the project is the creation of
a more complex neural network architectures derived from
well-known models adapted to work on 3D volumetric data
capable of handling the input data. Once an acceptable
baseline performance has been reached through these mod-
els the project will proceed by either tweaking these archi-
tectures to boost performance or by designing architectures
based on the well-performing baseline models that showed

efficiency in solving tasks in other fields.

2: A 3D structure of a 104L protein represented as elec-

tron densities with alanine atoms marked in green.
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200L—L 60.2 59.4 60.6
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9] selpsetti, WIAKE, BN/, SRS, “CNNICEDWHE T 7 AR B 2 p I O AEGHT", 2
EINAAA MY AL - ALY VR TY T L, 2018
(10] BxHEESR, Paitdese, sk T, BEREEE, NIRKRE, SUREEE, “BAI X 2 HEE i & @R IZE T 2547,
HEYMENAARA MY 2 ZALGRH - FEES VKRV D L, 2018
[11] Bk, P8, ST, MRS, NIRRT, JURBEEE, “SFIC X 2HE Fin L @RI 5557,
BIHBEEFRNAAANY 27X 10 HifF%E2, 2018
(12] ~Plasfh, NIRE, BAT, /RS, “CNN OO WH5 27 7 AN B 5 i O AT, &
THBEFEFR NN A A NY 7 X 10 HiffgE2, 2018
13] #&EsE, BT, /UKEES, “Convolutional Neural Network-based Road Damage Detection” , 2§ 21 [a] {5
DR - Hfgs >Ry 5 (MIRU), 2018
[14] Atsuya Sakata, Noriko Takemura, Yasushi Yagi, “Gait-based Age Estimation via Multi-Stage Convolutional
Neural Network” | % 21 [H|E& DG - B> >R D L (MIRU), 2018
[15] BEREH, RAHLT, /REES, “BEBEAASRS 12— TRy b T —2 & B\ 5D <RI, W
WM SRRE IV a2 — RV a v e A=Y AT 17, vol. 2018-CVIM-212, No. 23, pp. 1-5, 2018
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MeElBRAREAT HEEHBE (B #HE B2
€35

o FIVA T VAT A VEHEMEL R —
(A 2;EED]

o MR (i) CT Hiffk T — X OBEEENIZ & 2 RS E O @ EANE CT HiRT — 255, WEDW (LR NS
(AIS), MUNEMERYE (MIA), RiEMEE (IVA) ) 2 FHlT 2@EFE 7 VT ) X LOMHFEE2 k572, 3D
BXU2D @ CNN TNV EKRXERL, SEREEN EALX

o HEATE OEL AR RN iPS ML 2 W22 NAIEE A7) =V Y AT LORK L EEMO F < v AR
7 MV HWT, 1156 CNN 2 HWTEMIEHERD 7~ v AR VR EIZRI L 7.

o U 2 TARANERHIR & TN 2 AEARVEEE 1 I A A — 0 AR O BFE & FEEEA DS EAADBEED GV
MR AR T/ FOE T RE R B F R T 0 — T DR 24T\, MBI T TOA A=Y v ZITkIhL
7o (EERF2 2, 3).

o NAIN=ARZ NVIERIE T < VELA A — Y > 202 & 5 N THIBERE S W IERIE 5 < VR 2 -\ 72 N EE %
PEELL, TV FORNIIRAIC H B HRMMD A A=Y Y 7RI U7z G 1, 2). 512 Al #flABbEs 2
& THgR /) A ZAKPUZ H I U 7=

o EEABEMSE & VIR EE OBl & AL I & B HENZ BRI IEMEE 2 W CRERY) B T — X & A
U, CONN & H\WTHEO IR L7 (EERER 1)

(ZERH£AIZ7OV TV M)

o NLAYA T YR - KA S -3y, T () CT Bl — & DEME T & 5 B SS0 0 &)

(S ERFF RERESIRNR]

o SEK 30- 1 2 AR FHEISE (C), Mgt s (MERRHE - X RYV) “I<v VAR bPVEBILOEREEIC
& 2 M D I3 B R AT Tk DR

o SEJK 30- 1 2 MR FLRISE (C), WHge s (FF2eREE - I HEnh)  “TiE ORI & & OUEMEE Tl
DRHDNTHERE REFE) ¥ AT LOHESL”

o SEK 29- 1 3 AR [ESZAFSEHAFEE N H ARSI SR (AMED): BARBRERIS Y b7 —2 70
Z L OREFRE IPS MIfLO RIS AL - BORENE 71 275 L) | geniE (efRES =) %) “H
TR O AR FE R 1PS MR &2 W2 BERERIRIE A2 ) — =V Y 2T LA DORIFE & EE”

o Vi 29-31 ££/E KA. ToT/BD/AIEHEET T v b7 4 — L) RFEEHEERE RS HEE (FERE
&0 EI) FHEAEHEALLEY N T—Ya Y Y AT LORK

o K 20-31 MR HFANTE (A), IR - Wil RE W 2 IEARANEREIE R D 7 ARG 1M X =T
T HEAT OFASSE & T AEEEA DA

o SERE 29-31 4FE HARANSE (B), MR HE (IR EH - BA 5F) “NA =27 MVIERIE T < VEEL1
A=V VI & B ANTHIGE RSN

o SEK 29-31 4R FHEERSE (B), WHSea A (AF2eREE « B ) “NIR-IL #0361 A — 9 v 712 X 2B hHEM
il S ERAR - Tisae~ D 4 & B o fRg”
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(#EEE]

o XAFUVAIHE [7ILITYXLETF— 2K 12 TEG2HY

o EF—RTHEINTHIGEHE (NEDO ReRlG§Hs) 12 THY %Y

o KEXKFEZFMILFANEIR AN I F— [T 14— T 7 == 7T & 2 RFE M GRAET ]

o FHBIENIERIRY: REEGHHAIGES (1 3 <) (X1 MV B EEAM & Rl aRIsH)

(& Em]

o HARBEMERFE R, el d A=Y v JHM%Rs, %E

o ik Al A5 1 A IVHFFE 2B (facebook: https://www.facebook.com/groups/ai.medical/, twitter:
https://twitter.com/ou_aims)

e AI Medical High School 2019~#&F DB~ @i/l & @ELEZ W R E U7 RBRT AT Z2# (http://ai-medical-
high-school.conso-kansai.or.jp/2019/spring/)

o AI Medical High School 2018~E Dfi~ @i & EdAd 2 R & U7z RER AT %3 (http://ai-highschool-

2018.conso-kansai.or.jp)

(FFRLEY 2 b
(1) #aEinx

[1] Keigo Hirose, Shuichiro Fukushima, Taichi Furukawa, Hirohiko Niioka, and Mamoru Hashimoto, “Label-free
nerve imaging with a coherent anti-Stokes Raman scattering rigid endoscope using two optical fibers for laser
delivery” , APL Photonics, 3, 092407, 8 pages (2018)

[2] Keigo Hirose, Takuya Aoki, Taichi Furukawa, Shuichiro Fukushima, Hirohiko Niioka, Shinji Deguchi, and
Mamoru Hashimoto, “Coherent anti-Stokes Raman scattering rigid ednoscope for robot-assisted surgery” ,
Biomedical Optics Express, 9, 2, 387-396 (2018)

[1] Tatsuya Matsumoto, Yasuaki Kumamoto, Hirohiko Niioka, Hideo Tanaka, Jun Miyake, Tetsuro Takamatsu,
“Deep-UV excitation fluorescence imaging for rapid and accurate detection of lymph node metastasis in
human gastric cancer” , Proc. SPIE Photonics WEST BiOS2019 (2019)

[2] Masahito Yamanaka, Yoshiki Akino, Hirohiko Niioka, Taichi Furukawa, Norihiko Nishizawa, “Near-infrared
fluorescence imaging by using high nonlinear fluorescence responses of Er3+-doped nanoparticles under the
excitation at 1520-1600 nm wavelength region” , Proc. SPIE Photonics WEST Bi0OS2019 (2019)

[3] Yoshiki Akino, Masahito Yamanaka, Hirohiko Niioka, Taichi Furukawa, Norihiko Nishizawa, “Near-infrared
fluorescence imaging at 1030 nm wavelength region with Yb doped nanoparticles” , Proc. SPIE Photonics
WEST Bi0S2019 (2019)

[4] H E—, Fib BE, “HRA A—Y v TR B U ERMEERE S 2 T a— T OB (Near-Infrared
Luminescent Platinum Nanoclusters for in vivo Imaging and Biomedical Application), HAR{bLFXE 99 HE
422019 (2019/3/16-19, HERZE, MAF v 2N A, fLEIL)

(5] BEA A7)A, VHEP O, HrR R, B R, B K, IRES BGESREKENEORIK , HAMLFRE 09 BEER
2019 (2019/3/16-19, HRERT:, MAF ¥ 8 Z | FLEE)

(6] BEA A7), VEEF O, Rrh RZ, E O, BECOK, “IRERNTOBRKIKENECET MR A TER 84
E4x (2019/3/13-15, ZILEKRT, SiMF v VN, )
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[7] KA MED, #ikd BEZ, WA ¢, “CARS EMEERIZ LM A -V Y 72 BRUAZEEEZICL A A=Y
Y EEDEEA” B LEHAAT ¢ 7V AL FRFPMEESR (2019/01/25-26, ENLHARFSE ¥ > 2 —FiF2EH 1
B - R2ERZE /2 I — v — L4, BEHR)

(8] A 171K, VUl &, Hrhd ZZ, B Ei, K& K, “BES / BEGESKEOBIEORE” |, B38H FryEI U —
BLRIKE Y Y RY T L (SCE2018) (2018/12/5-7, L-site 78 Al (KEKAF L KF), KBKAF)

9] FrEE, “WEEZBIZEDNNAL - AT 1 HIVHEGRT — X O/ | 816 [l EASEEMES (dER? 7 n
VT4 TISFACERRGE R, dbiE, 2018/11/21-22) (FE1FaEH)

[10] FBASE, KM, HHEEE “ae—L Y 7 YFA M= AT VEELEEEORTE L i1 A -V T DS
7 5516 Bl BRSPS (LHERY: 70 v 7 « 7oA ZEsE, i, 2018/11/21-22) (#HFFHEHH)

[11] KA0 M5E, #rf 22, B 57, “REFEHEZHOCEZEE S < VEEL A -V v 7 omEb” | 5 16 [\ A
RS (ALEERY 70 27« TSR, AbifEE, 2018/11/21-22) (R A & —)

[12] #rhRE “EREGHEANDO N THREEM DOIGH” 8 =t —RIREmER A /) R—Yarvkera— EflkeIr— (K
PR R SCIRER A/ N— 3 v v X — KBF, 2018/11/9) (F8 1)

[13] FREE “REFE NI I AT « IVEBRET — XAORHA" 2 49 B fLERKE RS (HH R KRETENIER, &
KR, 2018/11/3-4) (FAF5#3H)

[14] Hirohiko Niioka “Development of nanophosphors for dual-modal cellular imaging with cathodoluminescence
microscope and near-infrared light microscope” /A%§#:[HiEA HARBEMET F#22E 61 B2 VR YD A Filgin g
AL 2 BEMEEF Microscopy Advancing to New Frontier- (& [IIEE &S, =ILE, 2018/11/1-3) (B4 H)

[15] KA1 Migd, #hd BE, A sp, “HEE S < VEGELEES O A A —Y v Edit 2 HIE LB ARA A — h T v
I—KZOEN” |57 A HARERE TESACHRE AL (2018/10/20, bifEE KA IHHREI A LR A21 #HR=E,
ki)

[16] #ri7=EZ “Deep Learning /31 A « EFEMGISH” VK 30 FEMRFHBER AT LR ES  BRES - 1 X —
VI T — RN R D SRR - T — 2 REEO R (ARG, AR, 2018/10/18-19) (FAf#i#EH)

[17] FRAEE “Bildm #F 1 HFEEETE2E2 SR E 07 B 77 AHANEERFMRS (KIKER2ES Y —
A YV RTIVRIR, KB, 2018/9/27-29) (755 ) 2 1)

(18] K1 Migd, il BE, BA ¢, “BARAAA—PIYI—KEHANZIL—LVYNTVFRAM=2 AT 7 VEREL
A A=Y OEHEE( (Improvement of coherent anti-stokes Raman scattering image quality by convolutional
autoencoder)” , 5 79 [ JEHY B ZESMEF AR S (2018/9/18-21, 44k R EBR 25, BHIR)

[19] ¥ Etd, (b B, ik R, &I K—, vEEE E, “Y203:Yb K 1% AW/ RANSHOER A A =
2" (Near-infrared fluorescence imaging with Y203:Yb nanoparticles)” , & 79 [a] ht FHYI R SRR P AT o 2
(2018/9/18-21, # iR EBE Y, ZMIE) (KA & —)

[20] Jun Miyake, O Shunsuke Baba, Masato Shimabayashi, Shuya Yamamoto, Seiichi Tagawa, Hirohiko Niioka,
“Graphical Classification of DNA Sequences of by Deep Learning (B ZE &2 H W=7/ LY —I TV AD Y
Z AR —fRAT)” , HAEYYELY 25 56 [Al4E4x The 56th Annual Meeting of the BSJ (2018/9/15-17, [ LK%
HEE v VN, R

[21] BHEE, BHEAN, HiMEE, =%, “T1—7 7=V 7 2AVIEEHROMBN , HRNA A<T V) 7L
FREE T Oy 7 H 13 MIEFMEFERS (2018/8/31, HAS T A AT 60 ATl & M, HAR)

[22] #rbRE, SMNER, KEEHR, BRFW, =F1E, “T1—7 7=V 7 2A0EEMRO RN | HARN
A ATV TIVERBEE 7Ty 7 813 B FRERRS (2018/8/31, FAB T2 A 60 J&4EL&8E, 5HT)

23] FIEE “T—RYA TV T+ AMEROWMOMA” 2>V =T LEN HLm ERE THEREZESEY I —
(KBRKRZFRZ B v & — KR, 2018/7/27) (81

[24] HMEE “BREFBIZEDNAZAT 4 AT — ZfE7 85T BIAARERE LR (LRa Ry ya vy
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& —, i, 2018/6/19-21) (FEH#H)

[25] IR, FREPSEE, WRIEE, SIIA—, PSS, BB BT OIS & N30 A — Uy
57| REERR BB QI AR TL V' F Y 21 o4 SBFECHEGT 21 A1 A=V 7| Tl 30 FEREE
23 (2018/6/16-17, WIFEFEBSN £ > % — [EIEAHEY, W25

26] =i, FEIE—, FREE, “ATHRET 1« —75—=2 7 OEBAORE” 5 61 ] (FA 30 1) HA B

DAL (2018/6/8-10, KX vk, 7L HHHE, HEER)

=

E
[1]

=, KRESH, A E, VR, “ANLTHRE - REFEOEZIGM” |, Brain and Nerve 2019 4 01 H 5 (@
#5) ( Vol.71 No.1) K& A THIBED E#FE LA Update
2] ==, =, FREE, “T14 -7 =V ORFISHICAD 7 |, 17—y a v 2018F7HE

(4) Z DA

[1] NVIDIA DLI (Deep Learning Institute) Certificated Instructor @ &% % Hifs
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MeElReREAMEERFT HrEBAT (F%)) Benjamin Renoust

(8925 8h)

e 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.

e 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.
(FEH£RITOY TV M)

o NTHIREIC & BALEADHRAMEMNT & & DREEIZE T S 05t
o ZEMED DI EHF DM DD DL SFEMMEBIR 7uy = 2 b
o SUEZER BR)IEIE Ty 2 o b

(#5758

e Graduated 14 March 2019, Haolin Ren, University of Bordeaux/INA, Ph.D. student, co-adviser with
Guy Melancon (University of Bordeaux) and Marie-Luce Viaud (INA), Visualizing media with interactive
multiplex networks

e July 31, 2018, Zhejiang University, Hangzhou, China, ZJU Summer School, “Graph and Tree Visual
Analytics” - master class

e September 2018-March 2018 Van Le, VNU-HCM UIT (Vietnam National University, Ho Chi Minh City,
University of Information Technology) Ho Chi Minh City, engineer intern, CBIR, for Buddhism statues

e May 2018-August 2018 Amel Negra, IMAC (Image Multimedia Audiovisual Communication) Paris, engi-
neer intern, 3D capture of Buddhism statues

e May 2018-August 2018 Noemie Pierre-Jean, IMAC (Image Multimedia Audiovisual Communication) Paris,

engineer intern, Face analysis of a Buddhism pictures archive
(#t2EHm)

e Handai IDS-JFLI Joint Workshop on Media and Graphics, Osaka University, Osaka, Japan, Apr. 2018,
general organizer

e ACM Multimedia 2019, Area chair

e PC Member: PacificVis, MMedia, AICCSA, ATSIP, Complex Networks, ISVC
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Reviewer: Springer Applied Network Science, JOVI, PlosOne, ChinaVis, QSQW, IEEE Vis, EuroVis
Participation to Dagstuhl 19061 Visual Analytics of Multilayer Networks Across Disciplines.

Participation to Shonan meeting 127 Reimagining the Mental Map and Drawing Stability
e Coordination of IDS international intern students with IDS (2 students from IMAC - Paris, France, 2
students from VNU, Ho Chi Minh City, Vietnam, 1 student from Institut d* Optique, Paris, France).

(L&Y 2 b
(1) #Esmx

[1] Victor M. Bastidas, Benjamin Renoust, Kae Nemoto, and William J. Munro, “Ergodic-localized junctions in

periodically driven systems,” Physical Review B, 98, 224307, 2018.
(2) FaRx

[1] Tomo Osada, Marta P. Estarellas, Victor M. Bastidas, Benjamin Renoust, William J. Munro, and Kae
Nemoto, “Floquet Gauge transformations and the dynamics of percolation in graphs: application to time
crystals,” Time Crystals and Related Phenomena, Sep. 2019 (accepted).

[2] Noa Garcia, Benjamin Renoust, and Yuta Nakashima, “Context-Aware Embeddings for Automatic Art Anal-
ysis,” ICMR Jun. 2019 (accepted).

[3] Youssef Mourchid, Benjamin Renoust, Hocine Cherifi, and Mohammed El Hassouni, “Movie script analysis
based on a multilayer network,” Net. Sci., May 2019 (accepted).

[4] Benjamin Renoust, Haolin Ren, and Guy Melanco, “Animated drag and drop interaction for dynamic multi-
dimensional graphs,” IEEE PacificVis, Apr. 2019 (accepted).

[5] Benjamin Renoust, Ayaka Uesaka, Yuta Nakashima, Hajime Nagahara, and Yutaka Fujioka, “Faces in an
archive of Buddhism pictures,” CH119, Feb. 2019.

[6] Youssef Mourchid, Benjamin Renoust, Hocine Cherifi, and Mohammed El Hassouni, “Multilayer network
model of movie script,” Complex Networks, Complex Networks & Their Applications VII, Dec. 2018.

[7] Victor M. Bastidas, Benjamin Renoust, Kae Nemoto, and William J. Munro, “Ergodic-localized junctions in
periodically-driven spin chains,” Quantum Simulation and Quantum Walks (QSQW), Dec. 2018.

[8] Haolin Ren, Benjamin Renoust, Marie-Luce Viaud, Guy Melangon, and Shin’ichi Satoh, “Exploring temporal
communities in mass media archives,” ACM Multi,edia (ACM MM), Oct. 2018.

[9] Haolin Ren, Benjamin Renoust, Marie-Luce Viaud, Guy Melangon, and Shin’ ichi Satoh, “Generating visual
clouds’ from multiplex networks for TV news archive query visualization” IEEE International Conference on
Content-Based Multimedia Indexing (CBMI), Sep. 2018.

[10] Benjamin Renoust, Ayaka Uesaka, Yuta Nakashima, Hajime Nagahara, and Yutaka Fujioka, “Exploration
and mining of 50,000 Buddha pictures,” MIRU 2018, Aug. 2018.

(3) E#%

[1] Marie-Luce Viaud, Agnés Saulnier, Nicolas Hervé, Benjamin Renoust, and Jérome Thievre, “OTMedia :
outils de fouille multimodale transmedia de 'actualité” (“OTMedia: Tools for multimodal transmedia search
of news”) In En quéte d’archives: bricolages méthodologiques en terrains médiatiques, Sarah Lécossais et Nell
Quenemer, Ina Editions, Apr. 2018.

[2] David Auber, Romain Bourqui, Maylis Delest, Antoine Lambert, Patrick Mary, Guy Melagon, Bruno Pinaud,
Benjamin Renoust, and Jason Vallet, “Tulip 5,” In Encyclopedia of Social Network Analysis and Mining,
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Springer, 2018, ISBN 978-1-4939-7132-9.

Z DAt

[1] Benjamin Renoust, Toshihiko Yamasaki, and Yusuke Matsui, TACM Multimedia (ACMMM) 2018 Sk
# ] “Report on ACMMM 2018,” ITE IPSJ Mar. 2019.

[2] “Interacting with multilayer networks,” Dagstuhl Seminar 19061 on Visual Analytics of Multilayer networks,
Feb. 7, 2019.

[3] “Fifty thousand Buddha faces: A big data take on an art history project,” Handai-IDS JFLI Workshop on
Media and Graphics, May 5, 2018.

[4] “A Journey to multimedia analytics,” The Second China-Japan Joint Visualization Workshop, Apr. 10, 2018.
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By 77— S HaRMEtr  RERm (BF) WX REF
CiiERL)

o BAICATZT—9DFEREREICET 2R
AT 2T —21%, TYXMUIZEDZRRICRTERI N TE YD, ENAOERRFIEEIEOREIICET £
FTHEIR>TWVWS. HMAICETET—2D0T Y RIULE ZDRIEHIZ LRV AT LD /) R=Yay, &
DDITT Y RNANIVAGEIZ BT S MERR - B - A 2IEREORE ., SRERR O 72 O HERI B K VEFER
Woexii>TW\5.

(EAA 7OV T M)
o SUHRIFE [Society5.0 EBULMFMALIBEE] S 7T FA Y - 4 ) R= 3 VHIZEHLA
(A SRR BRI

o HREEMFHFEMMNE (AMED) 17 ABRBEBHMEE T F v b 7 4 — L% BN ELSIHE 7025 L))
YR 28 AFFEERIU SERIE [ BRI IS SASRETBLT ) LA N T v ADRERE ] (WHFRREKE « KIKRE
MEERIN), [ - A I A - BRIRT — X OIR#E & LA 2B 5 ELSI 58] (%8043 « ILIASRET)

(#EEE]
o BIFNERIRY: FEFA 240 ade)
(Ht=Em]

o REJGHBIERMRZERRTY: A2 /R LT HHEIHT s MmillEERZEREER

o RIENAARY WMAMHEFEEZARZEER

o HAZ—WY VY 71 BFEERAHMERES 7/ LPELH L RERHEERZRERER
o RERZEERZF MR EEHi#ES Gene Drive V—F 7 7V — T &R

o KIS MAMHEFEZRRZR

(FRLEY 2 1]
(1) #aEsmx

1] BERAVER S TVWETAD PERRIFRIEICODVWTHEZREZ . (HEFEX A ML Get to know the Clinical
Trials Act. ) IIARZEL, JINGFEE. FERES 37(1), 81-85, 2019.

[2] < >IEME NG RREILE T LAWIZEIE D Eb B 0 D IR JIIGFER, HAMESR, FriLgiE, Skaal—. %
BAEE2 36(13), 2260-2268, 2018.

1] e b T =X EHAVIEFRWEICE T DMEH - BT E L, EAFROMEIIDONT, (WA T EmEEG
WEEA KRS (IIBMP) 2018 K2 (AMED ARV —+t v ¥ a v MEaESERFHHREERIC B 1) 2 MBI - 51 -
HaFE (ELSD 24251 ), 2018 4E9 A 19 H, #il.

2] A I AT —XOEELFIEAIZEET 2IEM - GELAGER AUEILO R D M A, ILARZRE T H AR NEEAZE 2 63 [HIX
£ (VYURY YL 14, 7 LAWH5E L EFECET B MMELN - 1R - HEAEEE), 2018 4E 10 H 13 H, Kk
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(3) &S

(1] MEdnfmsl & BB IIAZET Ui UWAEMBEY (R4S, P& T, B O, A 25 13 & 2018 4 5
A 11 H¥47

(4) Z DA

(1] THERFRGERAR OB & iG] (UAZSR Y 55 1 I, 548 (Jk3)) . RIEEEdcB s 2f&E 7 ny o2
b 2018 G #F FEER 2018-6 (H2MEMHFE R OEZ BRHE, E2EFL),2019 43 5 29 HHF1T



115

FMeeEREEINM FEBE (BE) Chenhui Chu
€35

o EB B
GERE)

HEEERY hELERTTL—XDHMEICL 2 EASELBEREROBELICET 2% X7 7L —Xi&
FUEKRDORELLETXFAMNRITH D, AMFFETIE, HHELHEETIEROTFA 2S5, EEREEZERY b
LTI IV —R%MET 5. Witz ERY b T2 L IC&k> CRICEKRKN RS2 ERTNT 7L — X%
WHHETES., L7235 71— X3 HRMBEREDOHARSEMNE R A7 7213 Tlidnd vy a 7IVEMIEE &
EDYNFE—RIVRAY ORER LIz KE < HMT 5.

e VILFUY—RBIGILLZO—) YV —RZa—FIVEHBHROBELICEAT 2R =2 — J )VESMENERIZ N
BRI — RANAFTE 5B ICHRAMOMFNE 2 ER L. UL, RESEIP AT OMRT — 2
PREIZFHELURWEHE P H 5. SR I—RNAPDERGE, FEREEMENZ o TWS. KBF%E
T, MSFEPPBHONRI—NALBFFEI—RAZFEHT 25 Z 212 &k > TRESFES B ORERHE D
M k& HET.

(FEHRITOY U K]

o Uy T — XA EAGM, 12 EBIES O & HiEH 21 D 72 D% 5 FEHEEIER

o FYURNVba—T=F ¥, (A=A LTV TIZBIEATY v - I—=F 4 V7 HHEIEDHRESEWHERE
Mriz & 2 G BOBREATSE D & AL )

o NVAYA T YA, THARSFENMIEZ B L -G EREHERZEEE 7o 20 & EA )

o NVAY A Ty AEM, TR X SREERD 3 v ¥ o — X XM O 5T

(S ERFF RERESIRNR]

e Neural Machine Translation with Image Region Pivoted Comparable Sentences, Microsoft Research Asia:
Collaborative Research 2019 Award, ffZ5#if: 2019/1-2019/12, E##%Z : 3,210 T, fRZ: Chenhui Chu
HfZ ERY & U777 L —X0ftic & 2 BREE L mEEED SR, BEARERRIEERE : ACT-I, W
ZelAE : 2017/10-2019/3, EHREE - 5,000 T-H, f4K: Chenhui Chu

o YILFUY—RWNZEHH—) Y —A=a—F )VEMBERO &EAL, HAARZPNRE S - IR EI A 2 — b X
B, AR : 2017/8 -2019/3, E#EEEZ : 2,300 T, f&: Chenhui Chu

(#EEE]
o XA XU AIEE [HARS LR
(&)

e NLP #F 04 (YANS) #HEEH
e COLING 2018 Session Chair
o BHZEHE, ACL 2018, EMNLP 2018, IJCAI-ECAI 2018 fitt
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(FRFERY X )
MESSEm L

[1] E#i#, Chenhui Chu, R, “BiEtHIBEMENER D 728 O Recursive Neural Network (2 & 2 Hil & 2 & 43
#r,” HARSFELEEL, vol. 26, no. 1, Mar. 2019.
[2] Chenhui Chu, Raj Dabre, and Sadao Kurohashi, “A Comprehensive empirical comparison of domain adap-

tation methods for neural machine translation,” U IF 5L, vol. 26, no. 1, pp. 1-10, Jun. 2018.

[1] F#i#, Chenhui Chu, FHHAL, “= 2 — J VIR 1) 2 FHallli O 2 OE AN SEB0EY S 55 25 [
FIRK2, pp. 1455-1458, Mar. 2019.
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224 4 25 [AAERR 4, pp. 1065-1068, Mar. 2019.

[4] Chenhui Chu, K &z, HE &K, RE —, 154 B, RAR B, “CERERO MR EHE I Od0%
SRR 28 119 M AR A L 2 v ¥ a — R KRS, Feb. 2019,

[5] B ARZEL Y- Chenhui Chu, AL, “TF A MIHEDIHE—F 7Y =7 NEKERIZE T 5 /HiE O &S E(L, 5
5 EHASFEMBE Y RY T A Dec. 2018.

[6] Yuki Kawara, Yuto Takebayashi, Chenhui Chu, and Yuki Arase, “Osaka university MT systems for WAT
2018: Rewarding, preordering, and domain adaptation,” In Proc. the 5th Workshop on Asian Translation,
Dec. 2018.

[7] Yuto Takebayashi, Chenhui Chu, Yuki Arase, and Masaaki Nagata. “Word rewarding for adequate neural
machine translation,” In Proc. the 15th International Workshop on Spoken Language Translation, pp. 14-22,
Oct. 2018.
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[1] Using Comparable Corpora for Under-Resourced Areas of Machine Translation. Inguna Skadina, Robert
Gaizauskas, Bogdan Babych, Nikola Ljube § i¢ , Dan Tufig, Andrejs Vasiljevs (edited) ($H4:4> 05, #ipH:
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MeeBHREAEAA EBEH (B LR ¥F
(#9525 8h)

o LHEDHEDHIZED S EIERADER RO BN EICT 2 A5 GEF%E B, AR EIRER)

e AFZEHE T, PEEREREARANORM, M LENOAEOMIHZ BN LBR» 0l AS Z L 2 HIEL
LTWwa. HEFEE (1642~1693), FHRBEFDOALEFIK (1663~1711) 21T U & U 7ZPEEERE D EZR D X
HORBIEZ A, HEERAZIILO L UAEEANORMPRE SN TV AEMIDOWTHRETT 5. 47
1E, HEEFAOWEEFIE T 24 /5, FAFHEE 7 3 ERE, FERRICERE L 2Z R ER 4 Z O iR7 13
e, H7IHELZ 6 ERDOT XA T — X2 V5.
BRER: 30 FEX, ONF VI, VXL T4 VANE, TXT =AML, FKOXEDMIZZRAN
AONTAMEHE ZH, ERATONEERSE (TUlRELE], THEHRT), TEESRB - nhong, TEEakD
Kl DFENFTNOXEDN, BHEFKOELLOXELHML TWEO1ERH LIZERORREE AR L (E
M1 — 1), QM E ORI %2R TIER S N2 BRI HT AT — X, mecab of 0.996 % ffifH L IPA &
Ex AW REMT OSSR, EHOFE (H#EA) UniDic 2 HW-RRBRMITOME L 212, FHHIE W
SHE A SMEE2To72 (EM2 —4). QOUEEIZ X > T 1682~1686 FIZH S vz Tirta—RFH I, TFEHK
#1, TPREREEENZ 2 L), THIA—toWEE), Tirt A AL, TiHE—R4) © 6 fEfE, R (1990) 2 RAE
H - EEOERPBEAIN TV AR 23 LS 2R D/ER & U TEIF 72 1686~1688 4FIT iR X 7z TAH]
TAARZEDL, THREXE), MEHY, TEGECREDD, THAKMNED, TREREZHYEE, TaRIZEEYEE), TaE =5
), MFtmsad), DI Edl o 10 fEfE 2 BFla a2 A, HEHE L, 1682~1686 FIZHiIkE Nz
6 EfH YL 1686~1688 EIZHIK S 17z 10 ML, B> XBEORBNHEZ 2R L7 (EfH1-2). @
PEfE, HK, B X ORRRICIERE U 72 iZ SR P AER O CREO R IWEMRET U, FRI LT XEHEORE RS
ZrzamRUE (FEE2-1).

o TIURNL = =T 4 —AHM 1FFETNVEZIGCHUVEZT VAT FIY A TIANIA VI ROET YR
La—<v=F 14 —AN]

BE: AT, 19 FICHIRE Wz 8EE, 75 Y AFE, A VEE, ARAS VERIZK /NS aL sy ay, 20
A IR E N BEEE, 7T v AGE, FAVEE, HEEE, HAGKICES/NHaLv sy a v EERLE. Zhob
L ZFEIZ BN ALV Y a vyEHAY, T¥A MO complexly DHIE % Standardized Type Token Ratio %
DFEE AV TRATZ.

BR: 2017.4~2019.3 —EHHRFHEFE (XETI7AMNIBI 20TV oV T+ OFESHEFME] ((RE:H
B E e - RIRARZ S REULAISER!, Prof. Fotis Jannidis + University of W 01 rzburg(Germany)) 1250
U, ARMHEIZBWT, KBKYTIE 2018 4 H 1~10 HIZ A Y IOZ I AN EIT, LFEFRT S G
HH K& Osaka-W 1 rzburg Collaborative Workshop: Cross-Linguistic Perspectives on Lexical Diversity
in Literary Texts ~NDS - FR 21T o 72 (AR 2-5). KIRKF LD 2018 £ 9 H 13~24 HIZ I T,
University of Wil rzburg 236/ L, LHEBIZEH 5 &H+E, DARIAH-DE Grand Tour 2018 at TU Darmstadt
ANDBNN - BEFEE 1T o 72, BAEWRPIFERRIZE LT, University of W i rzburg & HHT, #ixXe UTHE
T 5720, O - REZEDTEY, REE, BEOFETHS.

[(FEHEAITOS TV M)

o [RAN—U T A IRBBEEB A =T T4 7|
BE: REEIE, ZWEE 2D & R BREIEAE, ) — X —~ ORISR - 3 28EK, HENOR
OO E HUCEF I Y MO 2EOFEE A2 o2 E, EWNAAOBRHEIMOFAER F ORE, MEOLEW A
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W - BEEEZRDZREXAN—VT 4 2y N =2 %2 BET L2 2HEL TS, ZORMADTT, 2H
DR - MEEEANDOTAET — 2O EIT>T\0D. BRE: BETIH#EHAB XOCERHBIISML, AVuYx
JMIBVWTHEER>TWRHE - 7uy s NOBEBIZOVWTHMEERDTE /. RBEIZBWT, F—
T—ReR2DIE, TYIVIYANATRA, JYRTIIT14 A, B=VETATHY, TYIAVY ¥ ANA
TAZELUTE, VAN ATA TV E—BIOTF—REVF 1 70 VT 1 THEMBICT, ZTEMEEI—T
VI ERToTWS., 6T, REOKRY - KL D RIZ W WEHlET - XD E T —F v TN —T
WZTCH#EDTED, REE, METETHS.

TV =3 =T 4 =AM T ATHIFEZ X DAL ORI & Z O RGHZ B9 2 058)

BE: A 70y =2 T, v 77— ROBE» SALBEMORER 2 BR L, (AEHD 2D - 3D 7 —X%H
W BHET 7Ta—FI2 k0, ALEOERSG, Rk, HELEOHNEZITS L2 HIE LTV,

BRR: AL, AXT—2OEHEIZBT 2 HMINE - T 21T\, BEGEORE - H A FOERETT o 7.
X 512, Benjamin Renoust ##fifi & 312, FARE S - Wi IC B 5 3D 77— XINE (Pl - AfE) %
To7-.

ANIVAY A TV A - BEA ) RX— a3 v [EEE & BIREV O &I & 2IRIREFERA - THlE T L0
FE

BME - jER: BIRT— X 20T 2ICIELTWS T —& (IEIRETY > 7 — b, BERIESEE T — &, KT
Vr—1b8) ZHWT, EERIRIREHENT 21T o 7.

(S ERER B FESIRN]

2017.4~2020.3 #HFW%E (B) [ XEOBEDHIZEED < TERE R A D& K OWALE 2 BT 5 AR5
(R&E - ERESE)

2018.4~2019.3  MEAHBURMIZCHT — A 2 THMEEELT 2 A b oA =V VHERO LRI : by 27 ET
Dy Ze T =Ry RT o7 (&M &R - KIRY)

(#EEE]

I— N AFEEFE A, KRR, SR
J—NAFEEFISE B, KIRE, Sabbwisest
Mg avva—x, KRR, 2FHEHERRE
RBRRHR HARGERMR 08, fERT: (BiE), HEMEESH A

[t B
(1) Ba5ED

2017.4~2019.3 HRAHTEE AXRFE Ay Ea—Xifis @H

2017.4~BIE ML 2 AR a v Ya—2ifisie EEER

2018.9~FifE Japanese Association for Digital Humanities Co-opted Member

2018 IEWILEEYES UAD AT A 2018 EITER

2019.2 THRUERF 2 AXRF L a0 o — X i 119 [ BEAER

Session Chair : Japanese Association for Digital Humanities

##t : The Alliance of Digital Humanities Organizations, H#UEES ULABAZAY Y RY LA, The

Association for Computers and the Humanities
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e 2018.6.9~10 KBHRIFHR HAGERHEM AT (FERY:, B5) HEEH (Invited)

e 2018.12.6~7  Digital Approaches: Episode III (Johann Wolfgang Goethe-Universit & t Frankfurt am
Main, F- %) (Invited)

e 2019.1 [EMKFEFAFMEEEET A XA [TATIv I - F v ) 7TA] — HRZPMHRE SR B
(DC) ZHfELT—, #Hl (RBEEE)

(3) Z0fts

o 2018.3~HIfE  AMSUALIFCRREE SZIEZEM 25 AT SLEAFZEE 70y = 7 b @ Dl 2 — N 2 ORESE & HAGE S
ZE D Hr b |

e 2017.4~2019.3 _[FHHRHFEE [XFTI7A MBI BRIV TV IV T 1 OFtRESIEFWIGE ] (R A
FIWES S - KK, Prof. Fotis Jannidis + University of W it rzburg(Germany))

e FYNTUY 27 PRMAEBWTAFINAT — RO FEIZDOWTHHKEZT, MEFHOMN ROBEEY 7
Nz 7 IERORM, T2 FrOoNAERICEL, WiREToT2.

o EF— X THIANTHIREHEE (NEDO Rilli#Hs) (25T, MEG/MRI 2 W=7 — X INED 7DD E ED
B LOT—2OHE %1772, 30 £ElE, MRI 104, MEG21 407 — X 2 HUfF L 7-.

(FRLEY 2 1)
(1) #sspx

(1] EBEE, 17032 7VEEET Ve B EEREDOEF I 2 G, TEEHRY:, 45 8% 25 (@
%89 %), I, pp.135~151, HARTEGEIEY R, 2018 (&#HA)

2] BB d, TPt 7O ORI e HilkR ), SaEZE & et 2019, MatBEMTZER L EIE Y K- b 424
TGRSR I GE%E, BIR, XUAANDT Fu—F, pp.37~48, #atBEmMERLFEAFSE, 2019 (Fix)

1] ElREE, THRESTZHWE R HE T ICE 1T 2 FHF WA DAL, Sixth International Conference at Feng
China University Exploring the Uncharted Territories: Foreign Languages and Literature Teaching in Taiwan
and Southeast Asia, pp.139-152, Feng Chia University(Taiwan), 2018 (Z#H)

[2] Ayaka Uesaka, Verifying the Authorship of Saikaku Thara’ s Arashi ha Mujy 6 Monogatari Using a Quantita-
tive Approach, Japanese Association for Digital Humanites2018: Conference Abstracts. Tokyo: Hitotsubashi-
Hall, pp.171~174, 2018 (&#A)

[3] Ayaka Uesaka, Authorship analysis Thara Saikaku and his environment, Digitale Japanologie Frankfurt Digital
Approaches: Episode III, Johann Wolfgang Goethe University Frankfurt, 2018 (Invited talk)

4] EBCEE, [EFHHBIDHZE T 2 IPRRMTEEER ), HATHEIEESR, REINHEAKRT, 2018

[5] Bor Hodo §¢ ek and Ayaka Uesaka, Issues in high- and lowbrow classification of Japanese literature, Osaka-
W i rzburg Collaborative Workshop: Cross-Linguistic Perspectives on Lexical Diversity in Literary Texts,
Osaka university(Japan), 2018

[6] Benjamin Renoust, Ayaka Uesaka, Yuta Nakashima, Hajime Nagahara and Yutaka Fujioka, Exploration and
Mining of 50,000 Buddha Pictures, MIRU2018,2018

[7] Benjamin Renoust, Ayaka Uesaka, Yuta Nakashima, Hajime Nagahara and Yutaka Fujioka, Faces in an
Archive of Buddhism Pictures, —f#LFE AERLIE T2 AR P L 3V a—Xifg%ks 119, 2018
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(3) Z ot

[1] EBR%E, THAGEHFRER], L34, HAMRIALGA®, 41225, pp.15~16, ISSN 2189-4531, 2018 (f#k
HEECR)
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e BIREAEEMT HEBIZ (FE) Yichao Xu
(4525 8h)

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 recovering 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 multi-
path problem. Computer simulation and real experiments are 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.

e Light Field Vision for Transparent Object Recognition We propose light field vision, a new approach that
uses light field cameras in research of visual recognition. We also established a technique for recognizing
transparent and specular objects as one of the applications for supporting the advantage of the proposed
approach. I have developed a method to localize the transparent object in a light field image. Which is
using light-field consistency and distortion properties in a light-field image. The light-field linearity is used
to estimate the likelihood of a pixel belonging to the transparent object or Lambertian background, and
the occlusion detector is used to find the occlusion boundary. Graph-cut optimization is applied for the
pixel labeling problem. Light field datasets are acquired from both camera array and lenslet camera for the
transparent object, and these datasets are used for evaluation. The results demonstrate that the proposed
method successfully segments transparent objects from the background under various conditions.

o 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 investigated the optical characteristics of teeth from measured

data and established optical simulation to estimate the optical properties of the false teeth material.
(ZEHRITOY I M)

o NLVAYA T UM - BEEA I R—Va Yy, THIBEEORZ BB ED IS IZHEEZEZTWSED,E D
VPa—&XYIal—>aviEeEd TERMITHRT

(#7558

e Co-supervising Kento Shireida, Master student of Kyushu University with Prof. Hajime Nagahara.

e Co-supervising Olivier Roupin, intern student from France, working for the dental project.
CIE3=1:79)

e Program Committee, International Symposium on Artificial Intelligence and Robotics, November 2018
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(1) S8R

[1] Yichao Xu, Hajime Nagahara, Atsushi Shimada, Rin-ichiro Taniguchi, “TransCut2: Transparent Object
Segmentation from a Light-Field Image” , IEEE Transactions on Computational Imaging (TCI), 2019.

[1] Yichao Xu, “Transparent Object Segmentation in a Light-field Image” , Handai IDS-JFLI joint Workshop
on Media and Graphics, May 2018, Osaka, Japan.

[2] Yichao Xu, “Light Field Vision for Transparent Object Segmentation”, The Workshop of Artificial Intelligence
and Its Applications on Next Generation of Internet of Things, August 2018, Kitakyushu, Japan

[3] 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, Jan. 2019, Kyoto, Japan.
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MeEEREBEF SEBIE (BE) Matthew James Holland

(4525 8h)

AT —Y VO HERBLORRE LEFBTILT Y X LDKE & R
RERE:

— Bl (WZEEIA 2 — b Bg) R, 2018 48 H~2020 4£ 3 H

— FEARNE Al A IREI (e ) R3R, 2019 4 1 H~2020 £ 12 H
B A0 AREM R EIE, SRECEERKE 2R T v -V VDRI T I il b.
KOFHETIE, =Y VORMIZER LEREIZZED 20, ZOBEBRSIIHIN L =Y VDGR —ED
K¥ER ERIZNE D] THD. ZNEIFTIE, DEOEBELRDOMNBEIUIMIMTE DL SR NZ8, BRIZE
BEANOMRRIELTH RS, —HORMETIE, DHOFDIEND, WOWEEE, WNIEXLIEEE V-
AR R EDP L7 0 — RN 212k, BEOFELIEE > BARLEESHARELREE T VTV X
LzERL TS,
R RO AL LT, x—Y Y AHDOHRIZE 2RO WA T XA =R EHITHBOTT, 20R5
A—RET—=ADPOHEL, TNEEKMELED L T2HLWEE TV ITY XL QMM B & AR EMHESE
BEfT-o7z. ZOMERRIIEMFEDO Ny THY 77 LV AD—DTH S AISTATS (2019) IZHRIRE Nz,
ANZR MES QR T EDERBENT & BRIEOWR
REEMRE:

— JST ACT-T ME#& Akl (R, 2017 4 10 H~2019 4 3 H)
BE: BHOMREOHEERTREVRT -2 LT, PHPHIAOET, MEHNFEHERED, RELPTE,
FHAEHOASTER &\ > =L AR FEIZEDWT, HMEDOREE 7L T X L2, FERET S & OVER
PRI REMREE 21T S WSETH 5.
BER: FAUMEMEIIN LT, BRs7 70—F%2 e 54H2FTLTHEDTER., —DHIK, KENRER
DEELRD MEESREE ) A7 ARORERICEAL, EHAMEZED L ENA MRARTEORETHS.
H D —DIERIFINIZ RO 5B Fk e UT, soft truncation 8 & O/ 1 At & fii U 72 A B 55 % A
LB RIEDQRETH 5. W0 L BELIEGRAEN (MEDb L TO) 27 EROEHLY) B I UCAGZLREK
iy Iab—YaveET—REHWEFEENMERBREEZ T > 72, &R EEDO Ny 7YYy —FLD—>D
Machine Learning IZEERIRE T 7z, #E1E AISTATS (2019) CEIRE N7z ik & 1356,
T—IRHEDHFWNRED T TD PAC-Bayes f##f7
BEE: Haikihz 2O MEREMAT ICI D AN D A#A L LT, PAC-Bayes (& 20 I EHiH 6 K\WICHEH &
NTE7. %7z, PAC-Bayes it 2 R TR SN2 P LiRED LR 2 BEEE/NMET 2 FEH 7LV ITY XLDEM
MEDOEHIBIESHRINTE D, N1 XHEHE L RO FHEGRZ AT DT 2 HEERMIEHEETH 5.
UL, ZOMFTOHEMEIZMKAR L UTRENT, RIS OMREMIE2ZEL H3ITiE, BIET — XML T
sub-Gaussianity FDOBVMIEZ E L BEDVDH B, AL TIE, DEOAERMELSN, MERKELRSTHEHERS
& 572 PAC-Bayes A DHREZ HiEL TV 5.
R VIR T D 2%, &N L FHR LT X 2O R o 728 U WIARER A O #EE B A2 M E 123G
LU, ZNxHD A7z PAC-Bayes it ORI ZRFER 2 KIGICHER T 2 Z e BN T 72, {EROMRR LR LD
R4 N THDIZENVERNZHRET, BEFBIEERTOI SR HBUEZRDTNWELIATHS. Highna
JERIZY vy —F iz e HTEY, YRR RRORULIFED > TH D, NeurlPS2019 IZ&H Y %
FETHD.
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o EURITHD heavy-tailed T —%4 TD sub-Gaussian HIFENR T MLHEE DMEERR & SR E R DERET

BE: 7 — XM DS BATHDOIFAEDARE L, EHEREIRITE/ST A — ZEIX T ZHETHES S LSS
NEATED, BLVWEEZ AT TCVWAMEHEKTH . £ < OMAIIRKFNRFEHIZE SV H#ERED 17
] UM TH - T, TOHERZ KD D [HIE] 2R UEMETIE RV, ©L5, REEzET 54
ERITIFIEFI 2 CIRIICERETER VI EPHMSENT WS, 22T, AT, HEtMERE & 2hRNEH
DOHEEMEDO ML —RA7IZEHL, MIHZBHEL S TITEDITRD 5N D8 LW HEE RO G L HREfT
zZH#ET.

BRSR: WHZEBED SB 2 WAY, T TCIZZ ZHREDOMFRREZ ARICHEL, Thi e dd—RIGXEH
WTWBEIATHD. HERENT — X DUGCITEHERGF L R WHEER 2 ADO Xk E £ o7 825 [IET
SET A FHROROZRE L, ZONUREFRNRIZE T 2 HARNZEEOFEHIZHE A TWS A, Kz st
EAOYIN—F URESOFIETIEARTMTH L7720, IROMPEILT ORE LEEERN L, FEHAEE2ED5Z
ETHA.

(S ERER R B RESIRNR]

o 2019 H£~2020 £ AR AIRELY A HF2ehk [~ — Y U OmHIEIC & 2878 0z s & SR
LogE] (k&) M. J. Holland

o 2018 H£~2020 F RIEMEE YIS FEEEIA & — b X% [FRA~ — ¥ > O AR HIfE N & 2 sl & &)
LDWFE] (k&) M. J. Holland

e 2017 ££~2019 4E JST ACT-I fE# & Kk [Z227e Al Z ZhRM « m N A N 2RI & 2 PALPEGER EDmise)
(&%) M. J. Holland

(#5758

o EF— Y THERIANIMEEEE (NEDO FrhlFEE)
VT7NIARYT—REY  Bipd NAAL Y OF7—&iZfilh, HEALE %2 SD2HETH 5. %l IXHEEED
F— RIZEBICHN, OGP T, BAO 7005 MK OWTIREN S 22 R0 S @275 5, A
DL HTFEE OFPET, [BEE OREE ] YT 2H2TH S, HEOFPETIE, B oMMz %
BIIZERZ 2 HINE LT, WEEEONRITIMA T, BEEOFIELZH#ENH S FET 2RO HHE
LLUT, HEHDO IO R A T Y OPHIAZR T ZIZHRE L. 7025 IV ITREBROBWATEHEL P T
WITEFI] [TAVITVXL) [F=&] WD 32047 Vs MaEENZ, HALTWSHEOEM O L
ORIGMIT ZMET LS ICEHEMEEZ TR L. 512, LROMHATIES BT TV 2B L T, FKE
S1EED 3 FiEE UT, Chainer &\ 5 FHARGEEFE APL 28 AL, ETF—XE2HWZHEET, WP LK
FBOVERE LR, FEBRORENS « 2 NRIHRZEHELBMUZ, X512, BNROER™EYE OB
CEVWZDHERBI LD AMBETEEZEMLCE SR 5 K512, FTREHIOTBTZH#ESHAD S #F -
FEUBEET IV E, %8O Chainer THEEL, TOEE2HE T 2HEEHEEL /z. Chainer YV — A2 —
NIZTARTAFHEINT WS, HEDFEELZSH DL OFEHBELIZGEDRRNEHIES T, FEBEIEA
DOETEDE S THIFT ) 2Dd, EBRIZED LS IZEHHWT WY, ThET2HPLENSHEILDTE S
SEBEFZITMA ., MBEOFLUVWHED—DIZI, SVRG WS ELREE 7L T AL ERBELUZHX
DET—REHCT-BUEFERZ ZR2CHET 5 Z L2 HEEL U2 ES S FEhi L /2.
o 14XV Al A\MEBERTOY S A

MHGRIEIRE ) WS AR DH#ER %, KIRKFEERI AT ORI — B e — I U7z, B
HOFEARWREZ SO AR — U, RGBT T Ve TV T ) XLOMRESHT S &
OS2 E B O AA B ERFEM U7, v 2 —#HM31E 7 I<x 90 4.
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(FRFERY X )
(1) S8R

[1] Matthew J. Holland and Kazushi Tkeda, “Efficient learning with robust gradient descent,” Machine Learning
(to appear).

[1] Matthew J. Holland, “Robust descent using smoothed multiplicative noise,” International Conference on Al
and Statistics (AISTATS 2019), Apr. 2019.

[2] Matthew J. Holland, “Classification using margin pursuit,” International Conference on Al and Statistics
(AISTATS 2019), Apr. 2019.
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MeeEREETM HEBHH (BE) KRR 8
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o EB B
GERE)

e EVHIZARICET AR BEFIRICE DKA=Y IS4 XINETFR MERK)
MR- 5 (2 (1)-1, (1)-8, (2)-1) BEUHYVaT -7+ —<)b (i (1)-12, (2)-2) OFVH#ZERKIC
B9 2HF52IC N D fLA 72, R Tl, FIMIRREZRE T 2 FIEZREL, LITHEICS T 22 6HE X
DICHED IR fRPE L 72, $ETI, INEBREE T — X U R T & 2RI B 1 28 R I T15 % i
L7

e SEVMZATRHBICATAIME RILFE—YILREBHEICEDEBBRET LOEEL)
BEWEIERIZ BT, & O AFFEMNIT G & G E 7 BB 2 28T 5 7212, BHERSC & B D 5 W # 2 3R
B9 a5t (R (1)-2, (1)-6, (1)-10, (1)-15) IZHUD MHAZZ. FHEIFH I NZXOAHRIIZE > T, XD
KIRA 72 BfR 2 efTiige L D & EFRSHAD Z L ICHIIL, ¥ (3)-1 DIV RTRELFEMIEWVWT 125
kL 7-.

(FEHRITOY U K]

Society 5.0: SNS 225 D= F T A X V&G
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and Computation (PACLIC 32), pp.??-??, Hong Kong, 2018.
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(WMT 18), pp.751-758, Brussels, Belgium, 2018.
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[9] KHEZe, mILEXR, BIHE Z, Chenhui Chu, A, “BE RN A1 VI 2 HESHEREZ AW A DOF
WHLZ FRE” NLP #HTFOA%E 13 Y VRV v A, P06, Kagawa, Japan, 2018.

[10] WS =7, BBz, /INHTSE. “RUSE: XD % AW 72 € 702 & 2 BMEIER O B Bj3Hili” NLP #F 0
£ 13 [ iKY Y L, P16, Kagawa, Japan, 2018.

[11] AHJIEE, BIFREZ, FRHL., KSR EME 2 BR U 2 RAGEAHREI” NLP HFORXE 13HS Y RY
7 L, P21, Kagawa, Japan, 2018.
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Y URY Y L, P39, Kagawa, Japan, 2018.
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Corpus” In Proceedings of the 13th Workshop on Innovative Use of NLP for Building Educational Applications
(BEA 13), pp.195-199, New Orleans, USA, 2018.

[14] Masahiro Kaneko, Tomoyuki Kajiwara, Mamoru Komachi. “TMU System for SLAM-2018”" In Proceedings
of the 13th Workshop on Innovative Use of NLP for Building Educational Applications (BEA 13), pp.365-369,
New Orleans, USA, 2018.
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MeElBR AR HEMERE (B2) Jacob Chan
(4525 8h)

e IDS Pharmacy Project - Brain Processing and Modeling
Abstract 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.
Outcome We have successfully processed and removed most of the artifacts from the original microscopy
slice images. Problems such as vignetting, grid artifacts, and flickering were resolved. Both linear and
non-linear registration were also completed to a certain extend.

e IDS Dental Project - Dental Implant Recognition
Abstract 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.
Outcome Currently, 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.

e IDS Buddha Project - 3D Buddha Face Description
Abstract 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.
Outcome As this project is still new and its beginning stages, no real outcomes have been produced yet.

e JSPS Start-Up - Object Interaction Recognition for Complete Scene Understanding
Abstract 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.
Outcome Currently, we are still at the starting phase of the project where we are collecting action images
of different objects to train a deep neural network for recognition of the object’ s action within a given

image.
(BEAR 7OV T M)

e IDS Pharmacy Project - Brain Processing and Modeling
e IDS Dental Project - Dental Implant Recognition
e IDS Buddha Project - 3D Buddha Face Description

(S ERFF R EESIRNR]

e 2018.8-2020.3, WFZEifE) A X — b X%, Object Interaction Recognition for Complete Scene Understanding,
Jacob Chan
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[1] J.Chan, J.A. Lee, K, Qian. ”Real-Time Texture-less Object Recognition on Mobile Devices.” 2018 24th
International Conference on Pattern Recognition (ICPR). IEEE, 2018.

[2] J.Chan, J.A. Lee, K, Qian. "Robust and efficient techniques for texture-less object recognition.” 2018 Inter-
national Workshop on Advanced Image Technology (IWAIT). IEEE, 2018.
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MeeBEHREAEAM EMRE (FE) Manisha Verma
(4525 8h)

e Facial expression recognition
Abstract: Facial expressions reveal human emotions via facial part movements. Recognizing facial expres-
sions is one of the central problems in computer vision. Objective of this research is to develop robust
facial expression recognition system to analyze deep features in video sequences using deep neural networks.
Temporal image sequences have useful spatio-temporal features for recognizing expressions. Minute or sub-
tle facial expression features may be expressed more through normal maps. In this work, facial expressions
will be explored using deep convolutional neural networks applied on normal maps. Outcome: Two papers
(one accepted [1] and one submitted [5]) are under process in this work. Local binary volume convolutional
neural network (LBVCNN) proposes a new local binary volume convolutional layer that reduces number of
trainable parameters and gives comparable performance for facial expression recognition [1]. In [5], we have
considered facial expressions as low level features and proposed a CNN architecture to extract deep low
level features using skip connections and facial landmark motion trajectories. Moreover, we are working
on utilizing normal maps of facial expression sequences in order to get subtle expression information from
videos.
e Motion magnification for interest region

Abstract: Human eyes can visualize the motion of objects which are significant. However, motion which
can not be visualized by eyes might be important. Video motion magnification is a research area focused
on enhancing or magnifying the motion present in video and synthesizing a video where small motions are
made perceptible to the eyes. Main focus of this work is to propose methods which can concentrate only on
the interest region for magnification and reduce the artifacts because of large motions in the background.
Outcome: Three papers have been published. In [4], it requires to have a bounding box for interest of
object and [2] extracts region of interest based on saliency detection and perform motion magnification
only on region of interest and combine it with original video. In [3], we proposed a method to reduce noise

in motion magnified video using edge-aware local Laplacian filtering.
(EBEAR 7OV T M)
e Daikin Project
CIE=3=119
e Reviewer at many International Conferences and Journals

GEES DESY
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[1] Sudhakar Kumawat, Manisha Verma, and Shanmuganathan Raman, “LBVCNN: Local binary volume convo-
lutional neural network for facial expression recognition from image sequences” , in the IEEE Conference on
Computer Vision and Pattern Recognition (CVPR) - 9th International Workshop on Analysis and Modeling
of Faces and Gestures (AMFG), Long Beach, US, Jun. 16-20, 2019.

[2] Manisha Verma, Ramyani Ghosh and Shanmuganathan Raman, ”Saliency Driven Video Motion Magnifica-
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tion”, 6th National Conference on Computer Vision, Pattern Recognition, Image Processing and Graphics
(NCVPRIPG), pp. 89-100, Mandi, India, 2018.

[3] Manisha Verma, and Shanmuganathan Raman, ”Edge-Aware Spatial Filtering-Based Motion Magnification.”
International Conference on Computer Vision & Image Processing (CVIP), pp. 117-128, Roorkee, India, 2018.

[4] Manisha Verma and Shanmuganathan Raman, ”Interest Region based Motion Magnification”, 19th Interna-
tional Conference on Image Analysis and Processing (ICIAP), Lecture Notes in Computer Science, Springer,
vol. 10484, pp. 27-39, Catania, Italy, 2017.

[5] Manisha Verma, Hirokazu Kobori, Yuta Nakashima, Noriko Takemura, Hajime Nagahara, “Facial Expression
Recognition with Skip-Connection to Leverage Low-Level Features” , International Conference on Image
Processing 2019. (Submitted)
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M [FeREEM HEHARE (BE)) Noa Garcia Docampo

(FRfE)

Aston University

(#5eiEEh]

Automatic Art Analysis

Automatic art analysis aims to classify and retrieve artistic representations from a collection of images
by using computer vision and machine learning techniques. We propose to enhance visual representations
from neural networks with contextual artistic information. Whereas visual representations are able to
capture information about the content and the style of an artwork, our proposed context-aware embeddings
additionally encode relationships between different artistic attributes, such as author, school, or historical
period. We design two different approaches for using context in automatic art analysis. In the first one,
contextual data is obtained through a multi-task learning model, in which several attributes are trained
together to find visual relationships between elements. In the second approach, context is obtained through
an art-specific knowledge graph, which encodes relationships between artistic attributes. An exhaustive
evaluation of both of our models in several art analysis problems, such as author identification, type
classification, or cross-modal retrieval, show that performance is improved by up to 7.3

Knowledge-Based Visual Question Answering in Videos

We propose a novel video understanding task by fusing knowledge-based and video question answering.
First, we introduce KnowIT VQA, a video dataset with 24,282 human-generated question-answer pairs
about a popular sitcom. The dataset combines visual, textual and temporal coherence reasoning together
with knowledge-based questions, which need of the experience obtained from the viewing of the series to
be answered. Second, we propose a video understanding model by combining the visual and textual video
content with specific knowledge about the show. Our main findings are: (i) the incorporation of knowledge
produces outstanding improvements for VQA in video, and (ii) the performance on KnowIT VQA still lags

well behind human accuracy, indicating its usefulness for studying current video modelling limitations.

(& Em]

Conference Reviewer: IJCAI 2019.
Workshop Reviewer: Workshop on Computer Vision for Fashion, Art and Design (ECCV 2018), Women
in Computer Vision (CVPR 2019).

Journal Reviewer: Journal of Applied Science and Engineering.
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[1] Noa Garcia, George Vogiatzis (2019). Learning Non-Metric Visual Similarity for Image Retrieval. In: Image
and Vision Computing. DOI: 10.1016/j.imavis.2019.01.001.

[1] Noa Garcia, Benjamin Renoust and Yuta Nakashima (2019). Context-Aware Embeddings for Automatic Art
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Analysis. In: ICMR, to appear.

[2] Noa Garcia, George Vogiatzis (2018). How to Read Paintings: Semantic Art Understanding with Multi-Modal
Retrieval. In: ECCV Workshops, pp. 676-691.

[3] Noa Garcia, George Vogiatzis (2018). Asymmetric Spatio-Temporal Embeddings for Large-Scale Image-to-
Video Retrieval. In: BMVC, pp. 1-13.

[4] Noa Garcia (2018). Temporal Aggregation of Visual Features for Large-Scale Image-to-Video Retrieval. In:
ICMR, pp. 489-492.
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9.1.1 Data Workshop Groningen—Osaka

20193 A 12 H, 13 H®D 2 HME, WEEEIZ5] ¥ Data Workshop Groningen—Osaka 2B S 7z, T v
X-ra—=2r v Kk¥EMPS5IE, Center for Information Technology @ Director T# % Ronald Stolk ##%, Faculty
Campus Fryslan @ Dean T® % Andrej Zwitter Bz 1E U & 53 8 H4HY, KIRAFEM S 1%, /UREE Hf - g7
5, MEFEK BE - AIFE2ELHE5 104B¥BM Uz, ZJa—o V7 Y RFEE RIRKRFED S, ToT ® ATRIAEICHE
WY LM AR T A% HETIOMAL L TENEH Digital Society & Society 5.0 ®, T2 ny s
FOWTIHBADRH o7z, TRFZOH D MAIL, FTOHETE IAPHMWEERZ @ TIHOBE4L, T—XDHAE
FIAPEZEREMOKE R EIZOVTERLBFERPLDINAZ, -0 v XTI8ELSHEHINTWS EU 5 —
KAGHEMA] (GDPR) #&QUHICT — X O BRI A 72 FIREA, WHREBOMEN MY, BARKZZE D MA 18
MNET—rvayTekhot (¥9.1).

9.1: Data Workshop Groningen—Osaka D%
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9.2 HeKKSaGon Data Science WG

Hekksagon (HeKKsaGOn German-Japanse University Network) & 1%, R’ Y155 QMO AT IZ)5 U7z Hil 6
KFE N TFNVRIVTKE, TyFUrvRE, B—INVAV—TTRKT, F#RT, HILKT, KEREAT) OKRFH
BHEy b7 —=2THY, 20104 7 AICERELEZ. T2 LT, 1EETRSED THMES WD ZESEHCHN OB
TXPORDEZT—FVITITN=T, YX—ZAT = VR RZRDOY a4 > b7 0T T ARKEBEDTEH 217745 TW
5. BEIDDT =XV TN —THEHL TS, FiEID I —F 1 > 7T Data Science WG 2335 EAYD, fRAH
S5IT =RV T 70T TREPHEY E L CEH 278> T0Ws. 20 WG BKIIZ VIC IZL2 I —T«
YT ERF, ETIMAEICET AEMEMPT Y F U VR FETITONTWEY Y — A7 — )L TOEEL T2 &0 7h
nNTWs, ZOHT, 2018 4F 4 H 12, 1I3HEARAFZFEMERE LT LAY DREDEFRRFIMIMTON 2%
AT, Shl, WG DEEIN—T L BRTY =Y ay TEBETHI L &7z,

EEIRE

e HeKKSaGon Multidisciplinary Joint Workshop toward Fusions between Data and Mathematical Sciences
HeKKSaGon 281757 =X ¥ 1 TV 2 L BIHOLFEMED S 57405 ER%E HiEL T, HeKKSaGon Multidis-
ciplinary Joint Workshop toward Fusions between Data and Mathematical Sciences »% 2018 £ 4 A 11 H
2, MMDS &7 =2V T+ 78y T 1 THBOWMIIIZED, 43— 2XF 1 7+ & — Mishite TH»H 7.
=2 ay 7T, BEBEDO/\KEHIZIEIET—XEY T 1 78T 1 THEEBOBMPABREOHEE D 5D
Fega g, HMRSGTOT =Y A T ZDHY filA, BTV — T TOMIL EHRN S hi.

& 9.2: HeKKSaGon DV —27 ¥ a v 7 MEIC L2 EEE5E

o HeKKSaGon Data Science WG

2018 £ 4 H 13 HiZlE, Data Science WG 25| S SR I iz, T — &Y 1 o A IZB$ 2 8kIE& <, 72,
Heidelberg K%, Gottingen KF & H£IZ CMC AU LD B VOB IHE LY Z—Lo6SMULTVWE I EHh 5,
T—RYA TV A% HZB2A VT TIZDOVTHIBEOEIKRNEH D Z L hibrotz. 541, IDSL LTI, 17
T & RUMZILFERIE T -~ ORI EED D Z L2k o7z, £72, MMDS &9 TIZ Gottingen DY ¥ —Z 27 — )L
& MMDS AT ¥ 7 A7 =)L &M FERR, iiiER & 2D TE Y, SRk d 5. T -2 (T
YA WG OEEIZBIL TIX, Web ¥ b (http://hekksagon-data-science.wiki.gwdg.de/doku.php?id=start)
BRI N0,
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e Summer School " Data Science”
2018 4E 8 H 2-16 HIZ, Ty F YT Vv RFZBWT, ¥ —RA7—Luiibiiz. 35 40ELEIUTH LD
FIZHL, T2 ATV RACETIUTDO MY 71200 T, #ES XOHEEMThNhz.
— Data management, Data sharing and Data publication
— Open Science
— Legal and ethical aspects (e.g. Licensing, Copyright)
— Infrastructures and Platforms (HPC, CloudComputing, CloudStorage)
— Mathematical and Statistical Methods
— Data processing I (eg. Text, Image and Database Analysis)
— Data processing IT (eg. Visualization & storytelling)
— Application Examples

o Webiner 1— 2 HeKKSagon £ K ZMDOWZE Y — AR DA D71, SELITTEIRIZ 4 [0 D Weinar
ERHWEAY T4 VR EIT 572, Nl OME%27R7.

$£—[OHE (2018 10 B 9 A)

Speaker: Matthew J. Holland, Institute for Datability Science, Osaka University

Title: Learning to teach machines to learn: bridging the gap between formulas and code Abstract : With the
popularity of machine learning techniques in recent years, and further reinforced by the wide availability
of high-quality open-source software libraries, the demand for machine learning educational materials has
grown substantially. Textbooks are predominantly focused on high-level concepts and abstract models,
while ”applied” materials using real-world data typically glaze over the details, and provide ready-made
examples using pre-existing machine learning libraries. In this webinar, I would like to discuss our efforts
at Osaka University to bridge this gap, by providing comprehensive, detailed examples for students to
work through in a bottom-up fashion, using real data and real learning problems. The idea is to work step
by step, encouraging students to develop a sense for linking up the equations written on paper, and the
code used to implement each element of the system. I hope to share some lessons learned and engage in
discussion with other participants, ideally leading to some joint initiatives as we further develop our data

science education program.

$E20OH (2018 F 11 A 9 H)

Speaker: Steffen Herbold, University of G 6 ttingen

Title: Introduction to classification

Abstract: Classification is one of the central topics of machine learning. Examples for problems that are
addressed through classification algorithms are spam detection, image recognition, or the identification of
churning customers. Within this session, we will specify classification problems, learn how to use machine

learning to solve classification problems.

$£=[08 (2018 £12 A 14 H)
Speraker: Zubair Fadlullah, Graduate School of Information Sciences, Tohoku University
Title: Introduction to Deep Learning For Communication Networks

Abstract: Recent research trends involving big data indicate an inter-disciplinary area involving computing
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systems, computer/communication networks, and machine intelligence such as deep learning. Particularly,
network traffic control systems are becoming robust and intelligent owing to the advancement in CPU/GPU
technologies and deep learning, respectively. Even though deep learning techniques have been extensively
exploited in various computing areas, researchers have, to date, not been able to effectively utilize deep
learning based route computation for high-speed core networks. In this session, we will introduce how deep

learning can be used to intelligently approach some classic networking tasks like route computation.

SEPUEE (2019 £3 A 22 H)

Speaker: Hartwig Anzt, Karlsruher Institut f i r Technologie (KIT)

Title: Sustainable Software Development in an Academic Setting

Abstract: A healthy software development cycle is one of the central pillars for enabling research produc-
tivity and software sustainability. In this web seminar we learn about some of the central guidelines, tools,
and mechanism that promote healthy software development. The web seminar is designed as a hands-on
experience where we will introduce software versioning via Git; we will learn what continuous integration
is and try it out ourselves; we will introduce software documentation based on Doxygen; and learn about
the concept of automated software testing, from unit testing over integration tests to end-to-end tests, and

set up unit tests using the Googletest framework.
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9.3 UCSD-OU Workshop on Information Science for Future Society

2019 4£ 3 A 14 H~15 HIZ University Calfornia San Diego &2\ T, UCSD-OU Workshop on Information
Science for Future Society 2377z, UC L K KFIZT T =NV F Ly IN—= N F =2y THEKTHD, Zh
FTHRAMDOT =2V ay TEiF>TCER. SRAIOT -2 ay FiZiE, FCEy 7 5F—2% 0T (BT 5k AE
NENEXZDEEGREABICET 2O RERPHH LA TONT. IDS H 5 IR D N & MaaiEmR LY
HMOEFEBSIL, IDS O E LU IDS T > TW A ZEERIIZEY Al AMBEIZ DOV THRET- 7.

Ly
wi -
My
SDSC East Entrance.. ///// y

9.4 UCL-Osaka Kick-off Partnership Event

2019 4E 3 A 28 H~29 HZ University College London Z T UCL-Osaka Kick-off Partnership Event 2375417z,
UCL & RIEAFIE, 70—V F Ly U= F =2y FTREKTH D, KAV NTR, 5BOLFAPECERE %
HED B - DI ERRPHEIEOLAER2TS 22 L HNE LTWS., SEOY -2 3y 7T, Global Health and
Wellbeing, Sustainable Urban Design, Education ® 3 DD F—<IZDWTNT LIVIZT —F > 77 )V — T2 Tk
2TV, BEHIZZEN S T —F V7 TN — T T ILER DR SBROELE I OVWTHRE I N, KTV —2 P a3y TIZ
IDS 7 & I3 HBERE R T MO EFR S L, Education 7V —F > 2727V — 7128 WT, Society5.0 7B Y =2 M
BII2, IVFE—XNT—=V 7 IZET 25> PRHFEZBROMERZFKK L. UCL ® Prof. Rosa Luckin 2°%\ 5%
KnowledgeLab 7V —7h 5%, FKIZ AT R VS 2HWEZT ==V T F Y T4 7 AOWMEEFIRT — L2 H W
FEAT AOHEFIBHEA I N, ZOXIIE, HETEY I PREIEEA—N=F v TLTWBE I N5, IDS &
Knowledge Lab & OILFEIIFZEIZ DWW T %217 5 7=.
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10.1 IDS 2 VRI I L
1011 [RARTHOZEY T —9HA -O0EXxT—9E) T4 1TV 2]

R : 201846 H 27 H (k)

FIMEISAR :  KBRKRFREF v 282 A1 ) R— 3 Uil

BmME : #9100 %

FE: KRAFET—ZXEV T 78YT 1 7

BE: AVURYDTLIE, KRKZEHNOWIZEHEIZIDS OF#ZA M- TH 5\, ZEILAINIEZ HEL TV 72
DIZRAfEI N, 10~12 FEDE T, BBOMEIZHRWT, TOOEXxT =RV T4 1T VAl O TO
O] OHEHIE LT, ANX¥, e, E¥, AR—VRE, % HY2L 051, 512 [F—&2EY
TA4HYA LY AxOO0) ® TOO] OFfle LT, AMERK, i, K¥FEFvy I R8AZ2W0 Bz, B
13 12~13 Bz RS CTHRARER 2L B I N, IDS DA UN—LENRAX—2ERL, HAIDHKEZZT 7.

10.1.2 [fRKEBDHDZIEY IT—9HBI -T—YEYTA YA TV RATEYRANEE | -]

R : 201942 H21H (K)

FRERB: 277> 7nr KK

SMmE: 9%

FHE: KEKRET—ZXEVY T 70YT 1 TR

BE: AVUKRYILIE, FHOMBRED#IZIDS OIEFHZIALH>THHW, EALAIMIEEZHEL TH 720
R N, 10~12 BOE —TIE, HAIOEBEL LT, €y 2 F—XEHAO RN 3E]) [F— X EH
HREXZAZAV 7 7] [T—X2EAOOOHH &M O=BDi#HHE, HLAloHEfle LT, AR-—YF—4,
HRZW T — &, KT — %, Zi7— 204 FHOHN, RBEHAAMOEKE LTAMERL 0y 22 b
DI DBITONT. B EBIE 12~13 KRS CHARK VS, IDS DA UN—REAVNKAX — %2R
mU, HAIDOMHEEZIT 7.
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10.2 Society5.0 DI TRKRRMKRFA 7T 1Y - 4 /I R=2 3 VIRI=RF v

DFTIVRID L

BEER: 201942 H21H (K)

BEHT: 77 78vy MR

SmE : #3004

FE: KBRKYE, KKRZET—XCV T4 78V T« 7iiE

£E5:

AR VRYY AL, KIRKFED2ETHE—BRIRE 172 F 5k 30 F Society 5.0 FEHLMFEMARAKERE (51
TTHAY - A ) R=a ViG] O—RE LT, YIOTHEINZEDOTHS. Ak, #EEIIEIS,
PERE IR BRI R R (MAR), MAKLE SRR R R N B A B R, 5o 2 SCH R 24 i 78 i Bl
FZHEE (GRS 20 ZTBREND 72, KT, /ARERKRAFHESE - Gl7E JUATARE) 25
FATTFHAY - 4 ) R=2 a VIIERUS OB BT bz, £z, REHEA— =2 F = 2 VREKEHE
HE WRERAFBEESYS (BURREE (RIERl - 1/ R—=>a YY) ) OBFNERE, HAAELSKRREA
HARKIGH TR EMLE # CEO OFEFEK, NTT 23 2=/ — 3 VRISEBHER 7 co—  [ES7 0
22 BIFIE N 2SS A S MBS T 2e & v & — Rl v & — RO ERBII K ) 5 O M Tbh iz, miBIg,
ET L — X & U THREPEER KRR KGR A R Bl (UREIARRE), X% Y A M & LT, Hongbin
Zha AR KAAE BRI A EA 2 e 80%, A RIERIKR T K P B EERE T2 R8s (RIKRFREE0R), mido
EHEDR, EA LRI E R FREM G RS2 R R EREE 2~ 5, BH [Society 5.0 A%
DT RKALLE ) KHETIREBIWTDNZ., TNODRINT 4 AA Yy aryTORKEED & ICHEEH LR
#FE L, Society 5.0 DO I T RKDOMEEMEZ, ZDOBME AT THRETE 2L LHITI SITHAN DV
Y IF T VR T LE IR DT

10.2: Society5.0 ¥ v 74 7Y VERY U LADOKF
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RS . KBCRZEHF v VN2 EEfE A -V
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EIALHR

BE: MEWAEYS AXRY L arEa— 2R, HRLEYES AT« 7 HBEEREEICET 2200 L
DH Y, 1989 DL, FERHNIZHEZM#ED D Z LIZE D AXRERH DIV a2 - GHEDI LTz
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10.4 The Handai IDS-JFLI joint workshop on Media and Graphics

BZE : In conjunction with the next CVIM meeting in Osaka, and in celebration of the 160 Anniversary of
Japan-France relationships, we organize a workshop gathering Japanese and French experts on Media and
Graphics.

FER : 201845 HI9H (£) —20184 5 H10H (H)

FESM :  KIKY: Pl a2 —

FRMB 23 scientific presentations + 3 introductions

SmMEHH : 39 attendees

F{# : Osaka University Institute for Datability Science (Benjamin Renoust) main organizer

FE: summary of the conference This workshop co-organized by the CNRS Japanese-French Laboratory for
Informatics (JFLI) and the Osaka University Institute for Datability Sciences (IDS). The program is de-
signed to bring together experts in Media/Graphics, Visualization and Artificial Intelligence/Data Science
in Osaka and promote collaborations and work communication. Topics are Visualization / Multimedia,
Computer Vision / Graphics, Data Science / Artificial Intelligence. We have 6 sessions: Forensics, 3D,
Visualization and Graphics, Image Analysis, Networks and Graphs, Visualization and Analytics.

Organizers:

- Benjamin Renoust - Osaka University, Institute for Datability Science / JFLI
- Hajime Nagahara - Osaka University, Institute for Datability Science
- Vincent Nozick - JFLI / UPEM / Keio University

10.4: Handai IDS-JFLI joint workshop DFk7-
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