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729 Z IR I ADMHMET NV EHEHT %,

3.1.1 RiALEE, $EaHHLEE

aY b7 AMPHOLERICSLT, a¥ T A
b &GRS 7o IS ER R E 2 BT L 7.
) A RBRECE, HEHEE E 2 ORAOmE LD
MCPHEfEE & 2357 4 L y-0fb hIcH Y
STV ANT—DFHTHSE, £, AV T
A b G AR IR 7 A D 1 &2 PR RE T % RS
LERIERTH 5,

3.1.2 I
T CIF TRDOMmE 2 [F UKz b Dk

(IDS)

TaET 5, oy DRiEE, BIfEAREE, K-
meansiE k O &, HEEE & SR 2 A L 2BAY
Y AAREDSEITH B

3.2 KD

7 7 —HRICHEIR > H] % 4T - 74T, KO
KR 2 3 2. I KB A D W TRAT
(72 3T 24T > 72 DB 12, NASHARR G D H L
w2 L7,

3.2.1 WREE &l

KN D NSRS s B 2 T,
JE, R, fxt, HhzaziucownT2Etic
L 2R 21T ) . RICHHROFIEZ & 0,
4 77 Lz LT, #NASH) DT
IRVL & DR 2 FX, JHIE & BN 2 B Rl o7
Pric X > Tobr - PS5,

3.2.2 TRIRAIE

NASH Tl¥ballooning hepatocyte & \» 9 R4
W7l D3 & 5. BT ENC K > TRAHERR T &
Ry 2B L7 B¢, 2 ofiiiaz sRsH
B7 4574y 7IC&oTHRHT 3.

4. TR
KIGONHEERD W TlE, HF7—=3A 77
7 LHEDMETIRILZ & S KL TWw 3, FRc
FHIR ORZSTR) R Gl E &l EfEO (R
BLk) , 79 —%4 775 LDHBEINETED
FigE e LTz o s (PEEMEHKD). NASH
BT DWW TIITIRAIE & B - s EeHIE 025
OFEcHBML L 72 (PEEMENED). TRIRHIE T



lZballooning hepatocyte |2 & £ 41 2 kR EEE
ViowmtiEE L, RO Z i A
Bk 2 BFE U 72, el fEisa EC X o Tk
iz L, KICEEBEBALIC ARG 7 4 v 7
4 VMR LT, EHEEET 5, 78R
HEALDSEA TV WIEGAICIE, MR fEZ F
T74 v T4 ¥ 7%27). ME - AERAETE
FEISTHINC K o TR E A o R 1 R & il 3
5. IEHEZMEIIMEE A 7812k D,
HELDSEA 2RI E A M 77 L2 X > THh
M2 LR TE 5, TBIRHAEE & - EfEEcH
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TIHILT =tz sZ LickoT:,
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Andrey Grushnikov, Chenhui Chu

1. WIEOEER

AR O X > TH L DEBEDOZM, Ik
IREMI I 31 2 IR O FEHESEE A 2 T 3
DS, JSHRERHEIZ Z LI L T2 5 2 Ll
<, MRS R L 72 REEDS e T 2 i
X FREGR IS RSB L —F VR
L CHERNICERE N B DS, 2o T % iRl
ENFH T2 LI L VWRILE 2> TED, 2
BRHUT 2 EMIC K VEEINIEED1E i
STWwW5, Lo L, WX Sl ihses o s
HoTHS -0, ZOFHEIHTLLIRGTIER
Vo, VAR, VEIESEEIC X o TR D T
il ELTERZ s, Zs iz
L 7eite RIS T 2 HEPHIE > T 5,
ORI DG LB AT AldavyEa—%
< P&ZWr (Computer-Aided Diagnosis; CAD) &
BEEN, 19804ER D ST T E 2, 19904FK
IZiE, 2 VET T 7 4 DBWIEEICE WTKET
WO THELS AT LD I N, DS £
TS, A RN - B4 74 OlifrZRRE L
7-CAD 2B S 1, WX HmiRHCAD b B -
FaF LS T 'Y CADEH IE, 72 & Vil D
HE EarEa—F0BRE oM Fic kD,
Z DB IR HESR LT X 22128, K CHE
WA SN IZEEZEL T\, ZWiEIE D
KBRS NE L NI ESTES T, &
%, WEARHOKRER F, BN 0BG H
HELHEE 2> T3P,

—7, FEYEFEIZCADDOSES T H IBH X 1,
R Z22E 2525 D, BRFHEMX $RlERDCADIC
BOLTHEELPPFI NS,

2. WMHEOHB

ARWFE T, PRIEEE Tk 2 A 7 Wi Bt X
FRER D FEE B A 7 L DB E HiE 9.
FEEFEFEORGIE T OREBEICKS L
ZHHRE WV, RICRPEE A SRR BT,
2000 4E 2 & W R & ¥ > 2 5 & (Picture
Archiving and Communication Systems; PACS)
ZEAL, BEDOHBET = BREFEI TV 5,
f7, BEATHLEALINTREINTED,
T—=87 27 NIATHREVHRTH S, I 51T,
BFANT T —FCHAGERED T — % LEfhs
BHIEITED, WEEL ZZWiEt o FiE 23 Al HE
THY, BWIHHEE L 2R BT EAEX FRiEiR %
T2 2 EDA[EEE 2> T3, LD T,
N7 VDN E I N REIBL B T — 5 2 v

(IDS)

F OREEDH[EETH 2. TD LI B RKHETF—%
v b OREEL RIS R T RELEODLD
Th 5,

3. WHZED Tk

BTE, MR EHE S ~VDINERTH>T, T—
Fty FOBBZILR L TWEEIATH S,
TLADT—%2y MIRLT, FTRBEFO=2
— I )%y b — 7% o 7GR & Rl A
LFVETH D,

Ay =%y PRI NTVWET—%% v |
ZHOWTHHERZITo 7. BE, bIhrkT—
Ty bDBRFHENTHBEDATHY, £/, #
DY v TNVEIZBR ST %, ChestX-rayl14”1%
ZDEIHV%T—%%y bDlo>THH, 30,000\
ST DRREX MR %2 B X Z100,0004%, FRERAR
A E EbicEgt., PEsEkTl, DenseNet"2s
27 7 A4 BEREIC K LT E DR DR % 32 R
TE LN, BRI, ChestX-ray14”
T—%% vy F o EREY (mass) Z&TmigR,
fiisY (nodule) % & e, MY &MY~ &
MR, % (normal) Z iRz Zz it L,
EEZEGZNBE L T2 9 A0EOERZ (T
27z, ENHAUC 0.8HifE L 72D, EIE\FE
R L 7.
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AR, HWRIEEIC B W TEZEDO LN O R EE
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KD SN B, IO Lo RHERT SRR T
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Mk, = F AVE, SFE, AV FEEWSH3
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IR R, W, o RE AL
MR 7 I & o TR 2T 512,

AR TIX, XHEFUER, tEmREE L b
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SRS, WEAieFcB LT, HOET
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2. WMZEDOHMN

P ARREEIE I B 1T 2 06D A, A, WY, #
LIS 2 Z DRI E, FZOELAVBED K
AT L H ) D ZNHHEIY S 2L
—>avVy 7 b7 EHOTERNICOITTE
iy, BEREPHEEICHEHT 2079 A7 3y 7
A, na=y, "M 7Yy FLY v ol
BN AT G R EEERHEICOWT, 2D T
BB 28520 TELLEEZD.

Z ZOARMIZETTIE, F TR E MR AR ICH
W5 L5 %% fE MR o BRDF  (Bidirectional
Reflectance Distribution Function) , BTDF
(Bidirectional = Transmittance Distribution
Function) % 3R & 2 7= 12 G2EREDMIE, T %
f1o7.

3. WHZED Tk

3.1 kEMER

A FILN T AT IV I A, N T
Uy FLyy, a7HL Y /22w T30 mmx30
mmT4EFED)EA (1.0 mm, 1.5 mm, 2.0 mm,
2.5 mm) DHIREARIZ B3 TOMERL 72 (&5
368%). HEREEMEE LT, ER98 mm, EH
16 mmoAB 7 ALT Iy 7 RAT 4 AT
(Rosetta®SM  Al, HASS, Korea: LI FRosetta),
B XOERIS mm, EA14 mmd A 7Y v K
LYy 5 4 A2 (SHOHU DISK HC A2, #AE, K
# 2 ANHC) 7% SR 2 b ofieiR i Ui L,
BEEDIEAIZ: 5 X ) I2#1200F CHHE 2115 7-.
ZD%, BT A% T Iy 7 AIHEDIRE CThER
L, R%z5 %7 v {t/KFEET20 UL 72,
A7y FLYVIERHEICT VI FH Y F 77 A
FLEE (0.3 MPa) Zf7-7-. XHFEMEIE L
<, a7HLY Y (DCa7?A4—*F 3 v 7 ZA0ONE
TVFY, 7V VE TN, HE DT
DC) Z#H\v>7z. 30 mmx30 mm CAFEFHD LA %
boEMOBEICa7HL Y VR LIAATE
&I, 1.0mm, 1.5 mm, 2.0 mm, 2.5 mm
DIEAIZ T2 5 X 9 it K R—=,8—=T#600 F THF
BEZ T 7, (X2)

X2 AfHOEADaITHL Y v

3.2 i, B DRSS ATIREEDHIE

ZAHEEHGP-200, F E&¥, )% v
TR DEM, S DR IREE 2 AH 07,
30°, 60°DZ&MT2 T HOHE L, FHiEE HH
L 7.

4. fFZEEE

M3wcaryHLYy, EBEHALY v BXW
73y 7 ADEERE, RO MEH R
AT, BEEBTIEEDHBLD JEADH A 2 512D
NTHEBERIZE L, BVl OFERIEL &
o7, BEHEICR 212 EFEERIZAE L 7% 5P
WZH otz KEETIE, EEEHICE W TIZEAR
X BEIFRDSNB VY, BRIEEBRTIRIEAD
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HCTIREANIEL & 212 L7203\, fhiitEssm <
D=5 o T DDERD 67203,
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1. WIEOEER

MEHR 3 TEMRIRE 12 B 1 2 BRI, FERRY, #1209,
JEIE N e A I B R T AERBRTH B, R
B DMT o - H274E E Rl RS s i A I &
2L, BABLZD30~50%D TH Il Z &L
7oy ERIE LT3, AHRAE S0 MR R e R (s
B EoREIRREE T4 < T, BERI H b oG
WCRELSHEZRIFTLTWA O, HA DOREEE
Mo L U ClERIREZ T % 2 LIZEHEET
b5,

HEEHROIR B8 1 U T, AR, W%, Dvff7e £
BRTEFIDE(T 5. X512, MERREOZL
RV LB L T, RE), WO'E, M, EE L
D7 ERkZ e A Ry HIEIRFICET TW5, H
K, BEHRO PG X BEIREE O BRI A A = X LD
fRIICE X DELNTE D, HEROFHNZRY v
L) 797 4 ## (Polysomnography; PSG) (2
XoTUTObN OB TH-7-., HMEINICIX, B
HENICE T, Bk, Wi/ EReeoEs), S
WH, B d ZomEX, IREGES), LEX, BE
FARIE 7 23T 5, 2D 70, PSGIZHERE D
BHEPKRE L, FAHMARD O 2 EHM DM
BE T\ EFHENEHEEL v,
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D WEEHRARE 12 72 S e U 7 5Fiffi 23 W] B 7o B AT R FE D340
FTh 3,

2. MZEDOHM

AFFE I, FERElI fEE ICUNEE T & 2 MEIREREE
FICEH L, B2k 2@hridfbot vy L B
D, SHEERIERPIBET 270 ThE
DAV D Lo bDEEZ NS, [ERERE
F2IE, WEL D, WOE, B oL AiEENIc B
TB2AXRYMNIMAT, 7 ayoffdhsg, Ho
HOF 7% EDRHOBREIS b & 1T\ 5, DUAT,
FHE O IR B BT 2 15 U 7 R B
T =% 0 & HEYNHEIRBIES 0 4 X 2R -
HEIDFEL, HADHEIR Sy — > ORI L

7o, AR, BEIRBREDS D> & —Br o fEiR <85 —
vERRRVETY v 7L, HEIRO BREGHEEIZ 1T 9
NLHREE M DEAFE 2 1T 7=,

3. WD Sk

3.1 BRI Fyk oL

K REER BB HREORNEZ R~ T, £7,
— W D IEHRER LT 2> & A (R TE B 0 8 PH 0 BB o
WHRIET 2EA RV POYIDHL 2179, &4 X
v roY by Licix, Kleinbergd S— Z b #hiH
EZICHT 52 LT, EEOEIDHE ARV b
DD ARETH 5. KEA N MIEPEEH 7
— A7 MIVEREAR 7 bV E LT, B
< v 7 (Self-Organizing Map; SOM) " & [ g7l
7RIV T RAAAEOETCEE LR 7R Y
8%, FEE7IAYIE, WOEE, HELD
5, KB E OERTEE), BLXOREE»6% 5.
ZLT, MRy = i INSHEA XY P DR
MIZ L EPE 2, BEIR NS — v DR R %
T 2, BEHERNCIZE T, BWBEIR & [E
RD2FED S 75 BHEIRT ISR L T, Z N Z nlER
NY—VDOMRETNVERET S, 21T, Th
L2DDETIIINT B 0EZ AN E LTHliED
Hanz B, BREH %2179,

X 1 EEERREHIAFEOBIRS

S.1.IERA Y —vDEFT) v 7

R Sy — > DRI T v 7t~
N a7E5)L (Hidden Markov Model; HMM)
% H\ 7o, HMMIE B X 117 W ERIUIRRE D B fife
K, BREVREICE SO IERZ RO T
TNTH 5, EIREREEOSG, IR X HER
AT =Y (727 L —N—/inTidZzwy) ¥
2H5DTHD, HEAT =G TEAXRV D
HNEVET 2 FE2ETNVEL T3,

3.1.2 BEHR Ry — v 123D < BAHA

FOREIRE 7 — 7 o REHENI X, EidlRoHMM
IZ & BHER Y — v DEF VIS T B A IC &
DHRZAT9 . Z DR, FRIVIREES D 57 5185
OHMMZREEEL, ZN5ICWNT 2 EREZ XY b
WELT, HEEAD D FAE T e L,
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3.2 Sl

BelRE R, RIRKPR At A 7e ko i
IRFEER=E T, —BioE L HIZPSG S [ FE
B L 72, BT & 50em AT I BE L 7235
BT Et (LA-1250,/NEFlgE) 8L UL a—%

(R4-Pro, Roland) Z i L CTét¥& L 72, %2 8,
NS T YN NGy NE AT e T W S AL =
2DERRZE T TN, RO B IR
DT 7 — Mk 3 EENZREROE I
TWw3,

4. fFZEEE

364D ED T —FZIZDOWT, Z7RANY T
—>a VI X DIREEOHPIREEZBREEL 72, F
1 »SVM(likelihood) 132 cH H, HMMD L
X7 b Ve AN EL7-SVM (BBruiRkEES o fEisH
3xBE2=6X%J0), SVM(event count)lZiF A X v/
F DBEE R AR F)LEL7ZSVM (£ Ry 3
fEHO3IXIG), HMMOLER 7 v 2 A ET
% Adaboost, HMM 34D 1 B Ll o % B iz &
D PET % (Majority), FIU < At LEIIC X
hRE T % 7 (Summation) & 2 ik L7z, 2D
FEE, FRRESVM (likelihood) DI RIKS EE A3 R &
B, PHIEERTTS% E o7, BEERD L%
AJTETASVMIZEY48.3% & T v 4 L 7 A &
A% Ch-7-. 2D LI, BHFA XV b OEE
720 CIRIEIR O BRI X BE% 2 7% <, HMMIZ X %
RRIETY v 7OREREEZRLTWS, £,
SRR ERIT RIS X 2 HEXI D B LERY bL
AT ETESVMDKEERE DX, 6RITDL
6 7 2 22 LD IERIE R B R 2 SVMIZ L D

FEHLEMRLEEZON S,
x 1 EROBREHIFFEEDLE
IR IT 15 YR B
BN FLU AR VO EAR

SVM(1ikelihood) 0. 755 0. 767 0.783
SVM(event count) 0. 483 0.531 0. 435
Adaboost 0.615 0. 583 0. 647

Majoirty 0.722 0. 757 0. 687

Summation 0. 694 0. 667 0.722

E L33
AWFED—EB1%, KIRKRFACOMWLE DZIED T T
fTbnE L7,
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1. Introduction

Adaptive Resonance Theory 2-a (ART-2a) is a
clustering algorithm in the ART family". ART-
family algorithms allow creation of new cluster
without disturbing other clusters. Each cluster
is controlled by the vigilance parameter that
limits intra-cluster dissimilarity, instead of
traditional fixed number of clusters and varying
intra-cluster dissimilarity. ART-2Za has been
shown and used for analyzing single particle
mass spectra data”. This is more effective than
other methods due to the high dimensionality
nature of the data with unknown number of
clusters. But with ART-2Za, the runtime
performance is linear to the number of clusters.
Since each instance could result in a new
cluster, the number of clusters is proportional
to the number of instances, thus the runtime
performance becomes quadratic to the number
of instances, which is infeasible to scale as data
grows. We proposed a new clustering algorithm
based on ART-2a called ART-2b, which solve
the aforementioned performance problem. We
then evaluate, on a large scale PM2.5 single
particle mass spectra data, its runtime
performance and quality of clustering result
compared to ART-2a.

2. Proposed ART-2b

The proposed ART-2b has the same operation
as ART-2a, but we also keep track of how many
instances fall into each cluster. However, when
the cluster limit constant CL is reached, all
instances that cannot be classified are
considered outliers during the current training
iteration. As ART-2b finished each iteration, all
outliers are clustered once using ART-2a. Then,
we replace all cluster centers in ART-Zb that
has less instances with cluster centers from the
outlier clustering. This allow us to bound the
running time to be linear with number of
instances, while still retain the quality of ART-
2a clustering. The pseudocode can be found in
Figure 1. The FINDWINNERINDEX procedure
returns the index of cluster centers C that is the
most similar to the instance Xi. Because with
ART-2b, the number of cluster centers become

Input: X < Input instances to be clustered
p < Vigilance parameter
n < Learning rate parameter
CL < Cluster number limit
Output: List of cluster centers
1: C « {} {List of cluster centers}

2: repeat

3 for all X do

4 Outlier + {} {Outlier list}

5 W < FINDWINNERINDEX(C, X;)
6: if SIMILARITY(Cw, X;) > p then
7 Cw’ — ’I]Xz' + (1 — Ij)Cu/

8 Cw’ — ﬁ

9 else if SIZE(C') + 1 < CL then
10: Append X; to C

11: else

12: Add X; to Outlier

13: end if

14:  end for
15:  OutlierCluster <— ART-2A(Outlier, p,n)
16:  CombinedCenter <
Sort QutlierCluster and C
by the number of members
17: C +
First C'L centers from
CombinedCenter that has more
than one member
18: until Convergence
19: return C

Figure 1 ART—2a algorithm
O(CL) which can be considered constant, the
complexity of ART-2b become O(N), whereas
ART-2a is O(N?).

3. Experiments and result

3.1 Setting
We tested this method on PM2.5 ATOFMS
(Aerosol time-of-flight mass spectrometry)

data collected from Beijing in October, 2015.
Our data has 700 features of mass spectra.
During all experiments, the vigilance is set to
0.8 and the learning rate is set to 0.05.

3.2 Runtime performance

In the first experiment, we set CL to 1,000 to
check runtime performance of varying number
of instances. We ran each experiment for 10
iterations, and calculate the average runtime
performance. The result is shown in Figure 2.
We could see that the runtime of ART-2b is



linear with number of instances. With the same
vigilance and learning rate, ART-2a did not
finish even a single iteration after one week
with 1,000,000 instances.
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Figure 2 Runtime performance of ART—2b

3.3 Clustering quality

In this second experiment, we picked 10,000
instances from our data to compare the
resulting cluster quality between ART-2a and
ART-2b. In this comparison, we calculate
Adjusted Mutual Information (AMI)*, and also
calculate the recall rate between ART-2a and
ART-2b. The recall rate is calculated from
pairwise confusion matrix.

The result is shown in Table I. We could see
that, with sufficient number of clusters, ART-
2a and ART-2b result is similar in both AMI
and recall rate, while reducing the actual
number of clusters.

Another interesting observation is that ART-
2b may produce less number of clusters than
the limit CL. This is due to the fact that our
ART-2b implementation treat cluster with
single instance as an outlier. We also believe
that by restricting the number of clusters, we
force each cluster to be more general, but we
have not tested this hypothesis.

Table 1
RESULT OF THE ART-2B COMPARED TO ART-2A

Limit CL  Actual # of clusters AMI  Recall rate
50 50 0.633 0.574
150 101 0.763 0.607
250 108 0.808 0.756

ART-2a 280 1.00 1.00

51 F>CHR
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BRALRX 7 4 A OVIFZE 2 (https://www.facebook.com/groups/ai.medical/) o JE[H
N TLABERZE 2 (https://air-osaka.tumblr.com) o g[H]
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L.

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)

J. Miyake, Y. Kaneshita, S. Asatani, S. Tagawa, H. Niioka, T. Hirano, “Graphical
classification of DNA sequences of HLA alleles by Deep learning”, Human cell, 31, 2, 102-
105 (2018)

H. Niioka*, S. Asatani, A. Yoshimura, H. Ohigashi, S. Tagawa, and J. Miyake, (*

corresponding author) “Classification of C2C12 cells before and after differentiation with

convolutional neural network and phase contrast images”, Human cell, 31, 1, 87-93 (2018)
T. Minamikawa, Y. Murakami, N. Matsumura, H. Niioka, S. Fukushima, T. Araki, and M.
Hashimoto, “Photo-induced cell damage analysis for single- and multi-focus coherent anti-
Stokes Raman scattering microscopy”, Journal of Spectroscopy, Vol. 2017, Article ID
5725340, 8 pages (2017)

=EyE, HIEE—, R EE, “ AT HEE Deep Learning O E2A)GH”, BEHEGERYESEE Vol
34, No. 3, 120-125 (2017)

=, IUAREth, BHREA, BHIE—, FBZEE, “T4—77—=v7on{t7 7 /0y
—~DJEHTREME”, NHEAN HARL e N4 4577 /2 uy—#f2 NEWS LTTER Vol
21, No. 1, pp.3-8 (2017)

FE#

Masahiro Yanagawa, Hirohiko Niioka, Akinori Hata, Noriko Kikuchi, Osamu Honda,

Noriyuki Tomiyama, Hironori Ohigashi, Seiichi Tagawa, and Jun Miyake, “Radiologists v.s.
Deep learning system (3D Convolutional Neural Network): radiological prediction of
pathological invasiveness in lung adenocarcinoma” Radiological Society of North America
103th Scientific Assembly and Annual Meeting (RSNA2017) (Chicago, USA, November 26
to December 1)

A.l. Adiba, S. Asatani, S. Tagawa, H. Niioka, and J. Miyake, “Gaze Tracking in 3D Space
with a Convolution Neural Network "see what I see"”, The 46™ Annual IEEE the Applied
Imagery Pattern Recognition Workshop (Washington DC, United States, October 9-11,
2017)



10.

I1.

12.

Hirohiko Niioka, Shoichiro Fukushima, Taichi Furukawa, Masayoshi Ichimiya, Takumi

Sannomiya, Masaaki Ashida, and Mamoru Hashimoto, “Multi-scale bio-imaging with
cathodoluminescence microscopy and near-infrared light imaging”, The International
Nanophotonics Symposium (INP-2017) (Kawana Hotel, Ito, Shizuoka, Japan, August 25-26,
2017) (poster)

Shin-Ichi Tanaka, Hirohiko Niioka, “Development of Near-Infrared-Emitting Platinum

Nanoclusters aimed at in vivo Imaging and Biomedial Application”, The International
Nanophotonics Symposium (INP-2017) (Kawana Hotel, Ito, Shizuoka, Japan, August 25-26,
2017) (poster)

N. Sugita, H. Hirakata, K. Inoue, K. Tatsumi, S. Ii, H. Niioka, S. Wada, and K. Koike, “The
blood components strongly affect thrombus structure formed in a novel microfluidic
device”, XXVI Congress of the International Society on Thrombosis and Haemostasis and
63rd Annual Scientific and Standardization Committee (SSC) Meeting (Berlin, Germany,
July 8-13, 2017)

Daiki Sato, Masahito Yamanaka, Taichi Furukawa, Hirohiko Niioka, Jun Miyake, and

Norihiko Nishizawa, “Fluorescence imaging using upconversion fluorescence emission in
480-nm wavelength region from Y,0,: Tm, Yb nanoparticle”, The 6th Advanced Lasers
and Photon Sources (ALPS’17) (Yokohama, Japan, Apr. 18 - Apr. 21, 2017) (poster)
ZR)\CAEnh, BURZZE, RACEHL, HIIE—, KL, U, fgiifd 1, =HH, =2, Sl
3, “ANLTHIBE GRIEYE) 2 He 7 i O w - LEARYE (ALS), itk (MIA),
EHERE (IVA) ORI, S 10MIMFIEERE 1 X — v T it £ (2018/2/2-3, KHKE
PRAHES) (R A5 —)

PRI, b e, &IEK—, FEE, PRE, “GXRIEL 7 v 77ar -y a Vi
WFNZ N THNA A =2 77, L—Y —ERES1EES T7 7 4 N L —H — £l
(2017/11/10, A ER¥ERYF ¥ — - EV R R - TR T bV — XV F v —F—)l, EH)
ZR)IHERD, FRAZE, KREEHL, HJINEH—, KEME, ZU, sgiifdr, BIke, Biem, R
Wiz, =F1E, =ElEs, “BEEREHEv.s A TAIRE © i@ OB AR R O R
07, 25580l H ANl e Atk 2 (2017/10/14-15, /8> 7 4 afii)

AW OHE, ANE BEZ, TR SENE, EdF s, [ B, BT RE, = T4 — 77
— =V 7 OB AN DIGH—FEKBIR 2 H & L <—", H20mE0& (20174E) HARSE LA
FRIEMTRE (2017/9/22-24, WA TRERE, KESF* v v 38R, EA)

s, RN, HIIPK—, BZE, =%, VS, “Er Wi /2 K+ o mRIERE
JBEZ I8 X —2 v 77, 78] JE VB A KAl ainE 2 Gl e H 52 H o
(2017/9/5-8, tRldEFEEHY;, EFfe v ¥ — - @iy v oL X)

PeRRIE, 1B, IR —, FRZE, vaEieE, “Ri a2l ic X 2Y,0,:Tm,Yb +
)R DERIERR a7y 7a vy /N— a VHOBFOE”, B78] ISR Ak Z Al
2 (2017/9/5-8, falE S, EE2 > ¥ — - M@y >80 X, fHhH)



13. V%S, BHET, FER gt Silsy, UMK, FBZE, MERe, b, &
ik, “EIRIEE 7 « 770 VEBEZ- IV, ~~< F 27 Y v MEDFEZE”, 5§40 H AN
A F LA mY =S (2017/5/27-28, IS il a#s:, [il)

14. FEE, OIAER, wafm, HIEE—, BANEE, =28, “ATHIBEZ Mo 72 B8 Ok Bl
Wi (Artificial intelligence and image analysis in pathological gastric cancer diagnosis )”,
106l HARHE 2RSS (2017/04/27-29, HEZ7 7 7L, HE) (KR ¥ —)

15, =58 ¥, % A, S8 23, Kl S, | B—, OFif] ZZ, “ATHEE - 74 —7"7
— = v 7 LM E BB ST X %M A Ek B (Recognition of differentiation and
canceration of cells by phase-contrast images and deep learning)”, Z106[1] HAEHYAE
wax (2017/04/27-29, WE 7 7Y F 7V, Hi)

(3) % oAl

1. H. Niioka, “Technologies of Deep Learning for Medical Applications”, The 9th MEI’ Center
International Symposium -Al Medicine: Revolution- (Icho Kaikan 3F Hall, Osaka University,
Osaka, Japan, 2018/3/13) (Invited)

2. HEEE, “BhRARX—2 v 7T =218 2 REEEDOIGH”, VIR AL BB Fi AT
FFEES BRMET - A A=V T T = RIS A FIANNAFAL VT 4T 4
ADERA (WiatBEWEHT, FAUAE, 2017/10/26) (FAfraEH)

3. FMEE, WINE—, =8IE, “T4 =77 ==V 7% N4 F AT 4 AIVITHIMNZfE 9 22" CBI%:
R201THERE 7 — & BRERIDITE S0  BIZE (5 7 — & — ) Ulindd, HATHS, 2017/10/4) (FAfs6
i)

4. ZBIORIFEIEREA X —2 v FRERFEMiEs KA —k vy a VEFH
ZENCHERL, BRAZZEE®, RS, HINEM -, KL, R, i 7', sHA, =85,
L
PRBCRAABR AR R N HRRE O R A R AHEE, PR T = Y T4 70 v T
4 7RG, CRIRSAR A GHERE T2AEERE, KBRS B ARSI RS, RO SR T
ko —

“ANTHIRE (RIE2EE) 2 o7 i o miGEsw « LR NRYE (AIS), SuNEEERYE (MIA),
MRS (IVA) ofEhl”
FH10[FFRBERE A X — 2 v WA iR S (2018/2/2-3, KIREIER 2% 1208, Kik)



O HBBEREMRTM R{EHEM (%) Benjamin Renoust

(L]

Institute for Datability Science
Visiting scholar at JFLI CNRS UMI 3527

(OERET )

G2 Sic

Studies on graph visual analytics

Visual analytics allows to help users understand and explore their data through the use of
visual representation and interaction. Graph are good object to help support understanding
(we can easily draw them) while providing a strong ground in analytics (with the support of
graph theory). This helps for example provide better trust to users [5-1]. By focusing on
the relationships between entities, graphs can also be used as models to capture the
properties of a wide panel of different application data from multimedia data to humanity
data. Supporting Visual Analytics requires the design of specific algorithms on graph
drawing, graph analysis and interaction. I am especially interested in the subclass of
"multiplex graphs" (e.g. heterogeneous graphs).

Bl7ay 7 )
TN 2 —2=T 4 3™ TANTLHAREC X 2AABAORERENT & # D 2B 5 9%

€ =RT7)

Advising Haolin Ren, Ph.D. student with Pr. Guy Melancon (U. Bordeaux, Bordeaux, France)
and Dr. Marie-Luce Viaud (INA, Paris, France). Analysis of multiplex graphs with news data,
hierarchy extraction and visualization. Submission to ICMR (rejected with positive reviews,
not positive enough).

Advising Youssef Mourchid, Ph.D. student with Pr. Mohammed El Hassouni (U. Mohammed
V, Rabat, Marocco), Pr. Hocine Cherifi (U. Bourgogne, Dijon France) : deriving story-
networks from movie analysis.

IR

Reviews/PC Member (Springer LNSN 2018, ATSIP 2018, ICPR 2018, Elsevier COMPAG
2018, IEEE VIS 2018, PacificVis 2018, French ANR project reviews)

(WF9E2ERE Y A R ]
(1) Z Db

L.

Bias and Trust in Visual Analytics: Challenges and Opportunities for Effective Human
Machine Intelligence, David Gotz, Steffen Koch, Zhicheng “Leo”Liu, Ross Maciejewski,
Benjamin Renoust, Guodao Sun, Jing Yang, Ye Zhao, NII Shonan Meeting 120: “Visual

Analytics: Towards Human Machine Intelligence”, Mar. 2018
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BifRZ ERy b & LT 7L — X0 &k 2 HATEE & B EE (ACT-T)
BESE : X7 7 L —XEIFFCEROEL 2 7 X A PRBLCT, AU TIE, W& BT 2 85
DTFALD6, HEFEZERYy FEL TR 7L =2 L 7T, BRZERY bT52
LISk o CTRICEAIN 2% £ T 7 7L =2 EfEICHBEcE 3. L7 7L =X
ITEHRER 2 EOARFIEAIY 2 7 2213 TlE S EY a 7 VERINE R EDRLVFE—F LY
A7 DRGEEIA FICKRE CHBRL £ 7
AL Before the official start of the ACT-I project, we presented our research plan with
some preliminary results for noun phrase-region and phrase-phrase alignments at the 12th
NLP YANS Symposium [3fik(1)-5], and discussed the possible research directions with
natural language processing (NLP) researchers. After that we have been mainly studying on
noun VGP extraction. Upon a survey on the baseline models for phrase-region alignment,
we proposed the novel task of VGP extraction, and a supervised model based on neural
networks with image attention that achieved the state-of-the-art performance for this task.
We presented our work at CVIM 211 [>Cjik(1)-4] and NLP 2018 [>C#k(1)-3].
CNAF VY —RHRIC L B —) Y — A= 2 — 7 UEEBEIER O S (FRIEEIR & — b SKER)
B . In Japan, because of the rapid increase of foreign tourists and the host of the 2020
Tokyo Olympic Games, translation needs are rapidly growing, making machine translation
(MT) indispensable. In MT, the translation knowledge is acquired from parallel corpora
(sentence-aligned bilingual texts). However, as parallel corpora between Japanese and
most languages (e.g., Japanese-Indonesian) and domains (e.g., medical domain) are very
scarce (only tens of thousands of parallel sentences or fewer), the translation quality is not
satisfied. Improving MT quality in this low resource scenario is a challenging unsolved
problem. We aim to address this problem based on the state-of-the-art neural MT (NMT).
Our core idea is adapting knowledge from multiple resources, including parallel corpora of
resource rich languages (such as French-English) and domains (such as the parliamentary
domain), and large-scale monolingual web corpora to improve low resource NMT.
A : In FY2017, we established model adaptation technologies using resource rich
language and domain parallel corpora. Specifically, we obtained the following
achievements:
> Single language/domain adaptation. We developed novel methods and conducted a
comprehensive empirical comparison of previous studies. Our research achievements
have been published at ACL 2017 (the top conference in NLP) [3Cfk(1)-6].

» Multiple language/domain adaptation. We also developed methods for domain
adaptation using multilingual and multi-domain corpora, and presented our work at
NLP 2018 [3C#ik(1)-2].
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o HfREERY FELEAST 7L —X0MIC X 2 BREE & BHGBAE O, Bl iR
1+ ACT-I, WFZeif] © 2017/10-2019/3, 1EE#REE: © 5,000, & : Chenhui Chu
o TAFVY—REHICEE =) Y =R = 2 — F UEBEIEROEEA, HARAMHRE S @ pFYeE
B A& — b XEg, BRI 0 2017/8 -2019/3, 1E#EREE - 2,300TM, R : Chenhui Chu

€ E=RT7)
« FAXVATIAMEL 70T L (HRSHLE)

(2 HHiR)
o AIEHE) 0 MT Summit XVI 2017k v avyF =7
. Hw&H : OKBQA 2017, MT Summit XVI 2017, PSLT 2017, WAT 2017, ICMR 2018, LREC
2018, IJCAI-ECAI 2018, ACL 2018, Journal of Information Processing (JIP), Computational

Linguistics (CL) Journal

(F7esEfkiy 2 b]
(1) “PRFE#

1. F#h75, Chenhui Chu, #ififc. Recursive Neural Network# JHv> 7= SEGE O 2 12 & 2 3%
HESHEIER. SEE0B-2 BE240iER K2, pp.33-36, L, (2018.3).

2. Chenhui Chu and Raj Dabre. Multilingual and Multi-Domain Adaptation for Neural
Machine Translation. In Proceedings of the 24th Annual Meeting of the Association for
Natural Language Processing (NLP 2018), pp.909-912, Okayama, Japan, (2018.3).

3. Chenhui Chu, Mayu Otani and Yuta Nakashima. Visually Grounded Paraphrase Extraction.
In Proceedings of the 24th Annual Meeting of the Association for Natural Language
Processing (NLP 2018), pp.979-982, Okayama, Japan, (2018.3).

4. Chenhui Chu, Mayu Otani and Yuta Nakashima. Extracting Paraphrases Grounded by an
Image. IPSJ SIG Technical Report, CVIM 211 (6), (2018.3).

5. Chenhui Chu, Mayu Otani and Yuta Nakashima. Towards Image-pivoted Paraphrase
Extraction. YANS 2017, Naha, Japan, (2017.9).

6. Chenhui Chu, Raj Dabre and Sadao Kurohashi. An Empirical Comparison of Domain
Adaptation Methods for Neural Machine Translation. In Proceedings of the 55th Annual
Meeting of the Association for Computational Linguistics (ACL 2017 short), Vancouver,
Canada, (2017.7).
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W28 A T — DR TH b, HRPITHiZSAIC X > TI60F AT L $9. HATIE
BEEDOBATEADHFITIZFI 2 5 %2MDADIRKTH 5. MidSA DEFERIIIEF I, il
ERHSHEETDH D, BEERECHET 20 TIHFEOEMIC R 5. XBEERO T, Moz -
V==V 7DD DDTEELIETH S5, RO BERXREER, 6 =2 —F Vv %y F 7 —
2K > TBADS 20089 a2 HEIWICHEE TE 2L L AT 2% T2 LTh 2. &
¥ CfTHEER & L C10 KB A7 — % X — 2 (ChestX-rayl4) %f{#i/] L TDenseNet& 59 %
v b7 =7 2B L, SRIZEHBLO IEME I DNE D o 7o, AR & LFRZE T H
D, SEBRKXEEICIED > LB REVT = R=APERINTHT, EBREHIT S X To,

(F7esEfkiy 2 +]
(1) AR X
1. Grushnikov A., Niwayama R., Kanade T., Yagi Y., 3D Level Set Method for Blastomere
Segmentation of Pre-implantation Embryos in Fluorescence Microscopy Images, MVaP,
pp. 1-11, 2017 XX,
2. Grushnikov A., Kikuchi K., Matsumoto Y., Kanade T., Yagi Y., Automatic Image Analysis
for Rapid Drug Susceptibility Testing, ABE, vol. 6, pp. 76-82, 2017
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AWEHE TR, PIEEREARNDEEM, Vi LEH OGO 2 BRI S Blhr 6lA s T &
ZHERE LT, HEWE (1642~1693), AH4BFOtsENK (1663~1711) 21U 0 &
L 72 VR LA DR O X EOFHEHE 2 5l A, PIEEEEAZ I U ® & L EE DRI 1
TV BIEMICOWTHES§ 2. ohTicid, BRI AOPEEHE 24100, MIKFHE-F-37E,
AR TR U 7R N P ER AL OVF I - 131, B I L 26D T XA M7 —% %
w3, 201741218, O Trta=MR%,, TMA HoWEE, TEEFSEYELE, TLEHE TAR=
v, PERNTERGHTET TR TVRKy o7 — 21k, @ TEIZIEYRE (1688)y DXHED
BT, QEHALCOEERE ToufsE 1 (1693)s, TuthikE (1694), TR
Do (1695) s, TPEEEAIED A (1699) DEFHIZOWTOERMOMIICEH N ZEE, W%z
frote.

o HFIRIEE TCET VA MBI Ry LI YT 4 ORMESIEFIIPIZE ) ((RIFE MR EIHES
% - KBR2:, Prof. Fotis Jannidis « University of Wiirzburg(Germany))

English + German - French - Spanish + American Spanish + Chinese - Japanese + Koine® 1
AR RIS, XEOA VY TV 7T 4 23R EEFOFETHHN L Tw5, 201749H12H
~22H DM, A Y HITZEE O RS 56 ALERITOZ T AN, LA AbY %
f1o7., F72017%11H12H~12H3H 221} T, University of Wiirzburg (FA ) IZEhRIL,
CYRY T LANDOEMELFANEOH EAbE 2B I ko7,
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o ANTLHIHEIC X ZALEHDRIENT & 2 D R5EIZEI§ 2 %%

(SRt Fe B R D]
o 2017~2020, #TW7EB) CEOBERDIHTIIED < PETEREADEFH LI BT 2 A1
wrge, (I&) LbRoE®
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o EMENT = o hTEEE, FEHRY:  SUUREERYE
o HRAFEEE, [FEARY: - U HRAAS
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o RS AXREAE avEa— SIS B
. EWORES CALAZAZ017 EITERE
o mxX&F (Digital Humanities2017, EHLHYES CADA AT v RY Y7 L2017)
(2) G
o [AEHRAREBIRHEEE S A SV 2 TP AT Iy 7 - X2 U 78R — HAREMHRELS
Fealwtze e (DC) ZHIEL T—, Al

(F7esEfkiy 2 +]
(1) “PRFEH
1. Avyaka Uesaka, Verifying the Authorship of Saikaku Ihara's Arashi ha Mujyo Monogatari in

Early Modern Japanese Literature: A Quantitative Approach, Digital Humanites2017:
Conference Abstracts. Montreal: McGill University and the Université de Montréal. pp.635
~637, 2017 (&#ih)
2. LEBRERE, 'KH Coderd =2— kU 7L, ERZEEERRGEYE R v > a v FEEPE & AKX
DT DDY =N %2R, ANXRFPEEa vy Ea—F s v RY T L, RRITIRYE, 20174
(R )

3. LR, '7X¥A v =2 HeIOE PG OGET ), R AT SE23mTisl
2 BantZMmEZEPE KU-ORCAS 2= v 1 BiJitha %28 7Y 9N T —Ah A 7 L 50,
JABEPERSE, 20184F (HARF)

4. EBRER, "THOXKS ICBITBRT ORI ECROR, SN L HiEF2018, R

BOERWTIERT, 20184

(2) Z oAl
1. Digital Humanites2017(2C, The Alliance of Digital Humanities Organizations Bursary
Award% ZH



0 AsEEHREBIRMT e (E¥) Yichao Xu
(EERETT)
« Computational Optical Imaging for Endoscopic Surgery
New optical imaging techniques for measuring 3D shape of organ tissues are developing in

this project. We are trying to obtain direct, scattering and multipath reflections from a single

captured image, and utilize all the information for 3D shape measurement.

[2EB34LBl 7u P = 7 )
o NIVAHAIVARIIBEEA I R— ay, THBEEORZTFICERED LI ICHERE 2 T
WADHE AV E L —F L I al—aryrEEeEd TCERNITENT,

CIRSI=TN
« Demos chair, EAI International Conference on Robotic Sensor Networks 2017,

o Program Committee, International Symposium on Artificial Intelligence and Robotics 2017

(F7esEfkiy 2 +]
(1) &&
I. Yichao Xu, Miu-ling Lam, Light Field Imaging for Artificial Intelligence, Artificial

Intelligence and Computer Vision, pp.189-209, 2017.
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JST ACT-1 "E@REARHK, (%, 2017410H~20194E3H)

B AR, FETAT) ZLDNy 72y FOMELER - T, KEtkzERkL T 2, 28
R EFS LN TELILERTIEPRAKOHNTS 2, MRl EOF L WA 7L
VALZREL, 22— —OWGHREL CTHETFIEL D SR T - I 2 Fikz i+ 5 C
0, BMeEEEABME LR T 20, BIGToRTHEESRD, AT EAHER-OIERIZ RN S
EWRET %,

BRE Zo7nY el FORGOLEDREE LT, HEOWED SHIEMFE L TEu R b
BETNEZ, WRBBDNNIXA =32 2ET NV (BE=2—F Ly b7 —2k%E) [TEM L7856
THHEIERZ /T2 L IICWB L2 L, ZOHBRIITICH 7> THLORRE2H-2 L, &R
Ji % FE8E L CHUEFRBR 2 FEE L X U o 2 EBR T o3,

FIERNE L T — 7 AN 2N & Headi 2 7 Rl (AR T — =)

B AHOMEoTEE AT RE R T—< b LT, FHPEHICADE T, MEHNEEEE D, 25
LT, SHREROGIEH & o LSRN AR HED VT, MEOYE 7 L) XL %3G
L, BEGRMRENTE X OVFEBRINIERERMGE 21T 9 i <d 5.

BRE o7 —2TEMLHI»SEH LT EL—XIGWAE RN LRk (AR T ERE) It 8%
T, B 2 — b VIER KR R AT 2 N IUCBET B9 — A 21T\, AR E A O WY
2kl HEARMW A & BRI 2 BB L TE D, FHCHIEDO = 2 — b VICBIL T, TR
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Pharmaceutical Brain Image Processing and Modeling (Primary)

Abstract: The overall objective of this project is to test the effects of pharmaceutical drugs on
the brain. Pharmaceutical researchers at the Laboratory of Molecular Neuropharmacology
would first administer drugs to non-living animal brain tissues and take images of it to find out
if the drug has altered or deformed any part of the brain physically. Images are taken using
the lab’s newly proposed microscopic cameras specially designed to take brain images in high-

speed in a grid-like manner.

Outcome: Currently, we have pre-processed the original datasets and registered them to the

model atlas for deformation detection, but result is imperfect due to “ringing” effect from
Fourier transform filtering. Also, we have successfully conducted PCA on the pointcloud
datasets to obtain the principal components for deformations. Finally, we have recently
received original gridded data for self-stitching, where we have stitched the dataset after pre-
processing, and registered the stitched dataset to the atlas. Presently, we are working with the
pharmaceutical researchers to adjust the machine parameters to obtain better images.
Real-Time Texture-less Object Recognition

Abstract: The objective of this research is to recognize objects with little or no textures in real
time. Even though with the advances in Al, neural network techniques are still mainly more
suitable for classifying object types or groups. This is due to their need for large amount of
data, which object may not always be possible for unique or specific objects with very little
data. Therefore, this research aims to create algorithms to recognize objects with just one input
data model, while being able to recognize objects with little or no textures with the added
challenge of real time detection.

Outcome: Presently, we have already published 2 texture-less based object recognition
algorithms coined BORDER [1] and BIND [2] in the top conference CVPR, one related paper
[3] in ACCV, and an upcoming paper regarding real-time object recognition termed BIND-Lite
[4] in ICPR2018.
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Pharmaceutical Brain Image Processing and Modeling

Daikin Project — Real-Time Sensor Data Collection
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CVPR 2018 Reviewer
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1. J. Chan, J. A. Lee, and K. Qian. “Border: An oriented rectangles approach to texture-less
object recognition.” In Proc. CVPR, 2016.

2. J. Chan, J. A. Lee, and K. Qian. “BIND: Binary Integrated Net Descriptors for Texture-less
Object Recognition.” In Proc. CVPR, 2017.

3. J.Chan, J. A. Lee, and K. Qian. “F-SORT: An Alternative for Faster Geometric Verification.”
In Proc ACCV, 2016.

4. J. Chan, J. A. Lee, and K. Qian. “Real-Time Texture-less Object Recognition on Mobile
Devices.” In Proc ICPR, 2018.
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(FEBR &5 ) Junjiro Kanamori Memorial International Symposium —-New Horizon of

Magnetism—, The University of Tokyo, Japan, September 27th-29th, 2017.
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A. Masago, M. Uemoto, T. Fukushima, K. Sato, and H. Katayama-Yoshida, “Computational
materials design for efficient red luminescence: InGaN codoped Eu along with the donor-
acceptor pair of Mg and O”, Japanese Journal of Applied Physics 56, 021001/1-5 (2017).
M. Ogura, T. Fukushima, R. Zeller, and P. H. Dederichs, “Structure of the High-Entropy
Alloy AlxCrFeCoNi: Fcc versus Bec”, Journal of Alloys and Compounds 715, 454-459
(2017).

H. Shinya, A. Masago, T. Fukushima, and H. Katayama-Yoshida, “Theoretical investigation
of phase separation in thermoelectric AgSbTe,”, Japanese Journal of Applied Physics 56,
081201/1-6 (2017).

H. Shinya, T. Fukushima, A. Masago, K. Sato, and H. Katayama-Yoshida, “First-principles
calculations on the origin of ferromagnetism in transition-metal doped Ge”, Physical
Review B 96, 104415/1-8 (2017).

T. Fukushima, H. Katayama-Yoshida, K. Sato, M. Ogura, R. Zeller, and P. H. Dederichs,
“Local Energies and Energy Fluctuations - Applied to the High Entropy Alloy CrFeCoNi”,
Journal of Physical Society of Japan 86, 114704/1-7 (2017).

K. Takase, T. Fukushima, K. Sato, C. Moriyoshi, and Y. Kuroiwa, “Charge density study of
layered oxyarsenides (LaO)MAs (M = Mn, Fe, Ni, Zn)”, Applied Physics Express 10,
123001/1-4 (2017).
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T. Fukushima, H. Katayama-Yoshida, K. Sato, M. Ogura, R. Zeller, P. H. Dederichs, Large
scale density functional calculations for high entropy alloys by order-N all-electron
screened KKR Green's function method, SpinTECH IX, Fukuoka International Congress
Center, June 6th, 2017.

T. Fukushima, H. Katayama-Yoshida, K. Sato, M. Ogura, R. Zeller, P. H. Dederichs, First
principles studies of hgih entropy alloys by order-N screened Korringa-Kohn-Rostoker
Green's function method, ICDS-29, Kunibiki Messe, Shimane, August 3th, 2017.
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T. Fukushima, M. Ogura, R. Zeller, P. H. Dederichs, Local Energies and Energy
Fluctuations - applied to the High Entropy Alloy CrFeCoNi, Junjiro Kanamori Memorial
International Symposium, Koshiba-Hall, September 28th, 2017.

(FEfraE) MEEkt, Ge~N— Z@MUMEADH—FBEHE, HAURYE, 20174 10H28H
T. Fukushima, H. Katayama-Yoshida, K. Sato, H. Fujii, E. Rabel, R. Zeller, P. H. Dederichs,
W. Zhang, R. Mazzarello, First-principles study of magnetic interactions in 3d transition
metal-doped phase-change materials, CREST & 7-IRRE D i 2 il i Ko < iy & 75
AR DRI ) P29 ES2RIAR Y v R 7 A, HEIRE, 20174E12H7H
T. Fukushima, H. Katayama-Yoshida, K. Sato, M. Ogura, R. Zeller, P. H. Dederichs, Large-
scale first-principles calculations of high entropy alloys, APS March meeting 2018, Los
Angeles, March 7th, 2018.
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