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1 HROER

Proteins are large organic molecules and the building
blocks of living organisms. If their structure is known, fur-
ther research can be conducted on them such as structure-
based drug design. Because proteins cannot be observed
with visible light microscopy, a 3D image is created using
an imaging method called X-ray Diffraction. This results
in a 3D snapshot of the protein’ s electron structure, an
Electron Density (ED) map (X 1).

1 A protein’s ED map

Proteins are made up of the so-called 20 standard amino
acid (AA) residues. If all AAs are located and their type
is classified in the ED maps, the protein structure is con-
sidered determined.

2 HAROBM

The main objective of this research is to develop novel,
Al-based methods to quickly and accurately determine pro-
tein structure. At this stage, the proposed neural network
(NN) architecture is tasked with not only classifying the
voxels of the input ED maps according to the 20 standard
AA residue classes, but also with locating all AA residues
automatically. By combining the AA type voxel labels and
the AA locations, per-residue classification can be achieved

(2 2).

R

Akos GODO (SANKEN)

Kota AOKI (SANKEN)

Yasushi YAGI (SANKEN)

Atsushi NAKAGAWA (Institute for Protein Research)

Predicted Class:

i [ T s [ |

VAT s [ e [ero [ cev [ v [

2 The AA class predictions for the ED map shown in
1

3 MROHE
3.1 Data Set

The data set samples are volumetric ED maps X, where
each (x,y,z) voxel’ s intensity X[x,y,z] corresponds to the
average electron observation probability in the voxel’ s vol-

ume.

3.1.1 Synthetic Data Set

For training and validation, we use synthetic data. These
samples are generated to be as life-like as possible to reduce
the domain gap between real and synthetic data. Three
data sets of low, medium and high resolution ED maps
of the same approx. 7000 proteins from the Protein Data
Bank [a] are generated to allow for direct performance com-

parison between sample resolutions.

3.1.2 Experimental Data Set

To measure the proposed method’ s performance on real-
life data, an experimental data set is also created. Similarly
to the synthetic data sets, these are also split between low,
medium and high resolutions with approx. 200 samples in
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each resolution range. The networks are fine-tuned with
these, and the final, real-life performance is also measured
with these samples.

3.2 Proposed NN Architecture

The proposed NN architecture, MT-StackNet (X 3) takes
an image segmentation approach to the problem of locating
and classifying residues in ED maps. It takes the ED map
X as its input and outputs a class probability map S(X)

and an instance offset vector field I(X) simultaneously (X
4).

3.2.3 Semantic Segmentation

Assigning AA labels is done by the semantic output S(X).
Each voxel in S(X) is assigned a class probability vector
S(X) [yl
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3.2.4 Instance Segmentation

Locating residues is done through the instance offset out-
put I(X). Each voxel of I(X) contains an offset vector point-
ing at its predicted instance centroid. Voxels whose offsets
point in a certain radius of one another (extracted via a
clustering post-processing step) are parts of the same in-
stance. Finally, instance classification is done by sampling
S(X) in all (x,y,z) voxels of an instance. The predicted class
is the one corresponding to the argmax of the mean of the

sampled class probability vectors.

4 FRFEAR
We compare MT-StackNet’ s results to Seqqy [b], a cur-

rent state-of-the-art method for protein structure determi-
nation. The results show that MT-StackNet outperforms
Seqqy at all resolution ranges. Furthermore, Seqqy remains

functional at low resolutions, where Seqqy fails (X 5).

Experimental Data Set Performance Comparison
1

i Seqqy

0.8
W MT-StackNet

0.6

0.4

0.2

Mean Rank-1 Accuracy

2535 >3.5
Resolution (A)

5 Accuracy comparison of MT-StackNet and Seqqy at
high (j2.5A), mid (2.5-3.5A) and low (¢3.5A) resolution.
The error bars represent the standard deviation of the ac-

curacy

Computational time is also much lower compared to Se-
qqy (5% 1). Although a GPU is necessary to unlock the
full potential of MT-StackNet, even with an older genera-
tion GPU such as a Nvidia GeForce 1080Ti computational
times are a fraction of the CPU-only computation (which
still outperform Seqqy).

Our results have been published in IEEE Access in Oc-
tober 2022. Future work includes extending the method to
work with samples obtained with imaging methods other
than X-ray Diffraction and increasing the precision to lo-
cate individual atoms for a fully end-to-end protein struc-

ture prediction Al algorithm.

% 1 Runtime comparison of Seqqy and MT-StackNet
(MTSN) on an average sized protein 6EOT [c] and a large
protein 2Y1V [d]

6E0T CPU GPU
Seqqy ~ 7min N/A
MTSN 64 s 10 s
2Y1V CPU GPU
Seqqy  70min N/A
MTSN 265s 25s

5| Ak

[a] wwPDB consortium. (2019) Protein Data Bank: the
single global archive for 3D macromolecular structure
data. Nucleic Acids Res 47: D520-D528

[b] Chojnowski, G., Pereira, J. & Lamzin, V. S. (2019). Se-
quence assignment for low-resolution modelling of pro-
tein crystal structures. Acta Cryst. D75, 753 - 763.

[c] El Mortaji, L., Contreras-Martel, C., Moschioni, M.,
Ferlenghi, 1., Manzano, C., Vernet, T., Dessen, A., Di
Guilmi, A.M. (2012), The Full-Length Streptococcus
Pneumoniae Major Pilin Rrgb Crystallizes in a Fibre-
Like Structure, which Presents the D1 Isopeptide Bond
and Provides Details on the Mechanism of Pilus Poly-
merization. Biochem J 441: 833

[d] Yeh, T.L., Lee, C.Y., Amzel, L.M., Espenshade, P.J.,
Bianchet, M.A. The hypoxic regulator of sterol synthe-
sis nrol is a nuclear import adaptor. (2011) Structure
19: 503-514

RRWNXF

(EEEERN)

1] A. Gods, K. Aoki, A. Nakagawa and Y. Yagi, ”Single
Shot Residue Localization and Classification in Crys-
tallographic Electron Density Maps,” in IEEE Access,
vol. 10, pp. 108354-108365, 2022
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Cervical Lesion Classification via Positive-Unlabeled Learning

1 HROE=R

Visual inspection is an economical and expeditious alter-
native for cervical screening, recommended by the World
Health Organization [a]. The procedure is subjective and
dependent on expertise, thus multiple machine learning
works have attempted to automate it by training models on
cervigrams. However, most datasets in the field are limited
to single-label annotations, with previous works focused on
binary and multi-class approaches. This ignores the med-
ical nature of the problem where lesions of different types

can concurrently manifest.

2 WEOER

The important task of cervical lesion classification is of-
ten approached with supervised learning. The goal of this
work is to highlight the untapped potential of unlabeled
cervical lesions as additional training data by shifting to-
wards a positive-unlabeled assumption.

3 HMROAZE
3. 1 Multi-label Cervigram Dataset

We introduce a multi-label cervigram dataset, approved
by the institutional review board of Osaka University Hos-
pital, which consists of 7,099 cervigrams of size 480 X 640.
Acetic acid was used to enhance the visibility of lesions as
shown in Fig. 1, after which multi-label annotations were
added after biopsy. Severe lesions were prioritized, leading
to some cervigrams with partial labels.

3. 2 Expectation-Maximization for Propensity Estimation

We consider the dataset as positive-unlabeled (PU),
where unlabeled samples can either be positive or negative,
and its labeled samples were selected under a bias, or
Selected At Random (SAR) by PU definition [b]. In [c], the
authors proposed to simultaneously train a classification
and a labeling mechanism, or propensity, model through

1: A cervix before (left) and after (right) the application
of acetic acid.

Margaret Dy Manalo, §AKIK (EZERZEZEAT)
8 CREREZRVIFERD

expectation-maximization (EM). The latent variable to be
estimated is the expected probability of the positive class
y of instance x with label s estimated by

e gf@-éE) (3-1)
1= f(z)é(x)
3. 3 SAR-PU with Deep Learning
Our proposed approach extends [c] to multi-label image
classification by estimating ¢ on M classes for each instance
x. We trained the classification and propensity models us-
ing the estimated ¢ across M classes by minimizing the

negative logistic loss for each instance as

Ly = _% Z [9iIn f(2) + (1 — 5:) In(1 = f(z))] (3.2)

i€ M

Lo= S ilsiine(z) + (1 - ) In(1l —e(@))] (3.3)

ieM
3. 4 SAR-PU Ranked Propensity

The assumption for Eq. 3.3 points to a strict hierarchical
propensity based on the true class. Such an assumption
cannot be directly applied to our cervigram dataset due
to the presence of completely negative or normal samples
which appear diseased yet proven otherwise during biopsy.
Therefore, we modify Eq. 3.3 as

1
Lerank = _M Z , Z vmaw(()? —z(ez(:v) - 6J($))),
i€EM jEM:j#4
zZ=S5; — 8.

(3.4)

3. 5 Implementation

The data was divided in ratios of 8:1:1 for training, vali-
dation, and test respectively. The classes of CIN1, CIN2,3,
and cancer were used for multi-label classification. The
network backbone of choice was a ResNet-50. As seen in
Fig. 2, the network architecture consists of a feature ex-
tractor and separate downstream tasks for the classifier and
propensity scores. Training was done in a two-step process
where: (1) the classifier and propensity were trained on the
same extracted features, backpropagating along the down-
stream layers, and (2) the feature extractor was trained us-
ing the output from the updated downstream layers, back-
propagating its loss only along its own layers.
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4 AR

We compared our method with a straightforward super-
vised multi-label classification that assumes a fully labeled
dataset. The same network backbone, ResNet-50, was used
for all methods.

ROC curves for each class are shown in Fig. 3.a for class
separability. For the CIN classes, both SAR-PU meth-
ods show significant improvement over the naive approach.
The difference between SAR-PU methods could be caused
by the less strict SAR-PU Rank, allowing for better low-
grade lesion classification at the expense of an unrestricted
middle-high grade lesion ranking.

Upon examination of their gradient-weighted class acti-
vation maps (Grad-CAM), SAR-PU models have larger fo-
cus coverage which is ideal as more lesions are considered.

However, this could lead to a model that is eager for posi-

CIN1 CIN2,3 Cancer

True Positive Rate

— BCE(0.71)
— SAR-PU(0.73) — SAR-PU (0.68) — SAR-PU (0.91)
~— SAR-PU Rank (0.76) ~— SAR-PU Rank (0.73) — SAR-PU Rank (0.92)

00 02 04 05 08 10 00 02 04 06 08 10 00 02 04 06 08 10

— BCE(0.38) — BCE (0.41)

— SAR-PU (0.40) — SAR-PU (0.38)

— SAR-PU Rank (0.35) — SAR-PURank (0.41) == SAR-PU Rank (0.39)
0o 0z o0& 05 08 1o 00 02 04 06 08 10 0o 02 04 06 08 10
Activation Threshold

(b) Focus coverage (Dice,)

— BCE(065) — BCE(088)

False Positive Rate
(a) Classification performance (ROC/()

Dice Coefficient

— BCE(033)
— SAR-PU (0.34)

3: (a) ROC curves to evaluate class separability for
CIN1, CIN2,3 and cancer respectively across all methods;
(b) Dice coefficients, along different activation thresholds,
to evaluate degree of significant focus by the models for
CIN1, CIN2,3 and cancer respectively.

4: Activations maps generated from a fraction of the test

set with pixel annotations.

tive samples. This is particularly challenging for lesions of
irregular and small surface areas. Some of the generated
Grad-CAMs are shown in Fig. 4. We took it further and
quantified the degree of significant focus on the activation
maps.

Using a limited set of 310 pixel-annotated cervigrams,
we calculated the Dice similarity coefficient along differ-
ent thresholds.
consistent with previous observations. Focus for CIN1 and
CIN2,3 appeared more inclusive with the SAR-PU meth-
ods, however less effective for cancer classes which we at-
tributed to the added uncertainty.

Overall, SAR-PU and SAR-PU Rank showed better

lesion-inclusion and coverage despite higher uncertainties

As seen in Fig. 3.b, the results remain

brought by more potential lesions for the model to con-

sider. It is a strength of this study that a classification

algorithm was modified to cater to the nature of the data,
maximizing an already limited resource.

5| A>Tk
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(3] M Bk, M Eah, fEE ROF, A3 R, &1L BEXR, R
A, M ¥, B HE, CLRRRINI - IR E S =
FHWZABAEZ M, BRI REEAE R, 151
£ pl-6, 2021

(Zofth)

(1] TAPAMEMERE, TADAZE, “FIEREZATEEC
32 NLHIRED T, BWIREE, BEME”, 2022F 3 H 4
H



32

LR e 55 AT

ANVAY A TV RER - B S R—2a v

EREEGRD S RMERE - MEBEOERHNELZHETSIETIL

1 HAEOLR

KoEOEMEREIRBEENZ HEYNCMEI 2 > b
O—LXNTVWEIDEFHIENTEEZ L VWOIWMENRDZ. 2D
BRIC—oWIE, 2L 0%E, PIHOEIME CIMEM/ W
YWV 2 PANTIEIRD W, IRIEANOEMDEE 5 RV
Z, £, MEZFT2HELZI-L LTHHEMRER
DRERLEZREET LI N TERVWD, REKEOERRD
BoNBWEWSHEHED S.

Pl EDFER L # 2 5N T & RN ERZ(A, EEIME
HTHIRDONB) 25 FRAOKKERICEREZST, THREKH
B o EMEOE MM, /2, MEFOELEHET 3
A2 OB R NAETH b, PRERIISE 2 L T2 ORTEENE:
BREE L2V, REZRESICL-ESMED RN, T, %
7z, MUEZACIHE S AR L DR T D .

AR R A MRS L CoME e Sk, 72, #HEr Ik
EEO — o0 MER T IFMREMCERTCHE T 21—
BTH s, SIMEORERESZFMREGRER MK - RBE
WBFEIAL == TEDIBELHGE - FHMiiT 2 D 21X
g b, REHBGE VS HELOIHRBINCEZ P TES
HAMBETREVIELEBZ 21X, VAZOMEL, 251213,
U R 7 BN TOITEERRIRENROMAE L e UTEH
TXZAMREMED H 5. ZOHITIE, BERZZOEE-o Ity
T, "MIUVRATZEKVIAAZICHAT 2 2N ETIZ
BNWT7 T —FTDAR—I Y INL < —H— LTDIEH
PHIFTE 2. RS, REICHE S B EOEE e L THRKRR
B C COREFMEEIZE L CORREED H2 5. HERIED
HEL LT, @BHEORED X 7723 TRL, NIREDXZ &
MHAGDLERETOMBHEZ, BREZLAIRE L U, BN
TR, BEEEEOYRMEATHRWEFHEETDOE
MEF « ZEANOFL HIFTE 3.

2 HMROEH

SEOWIETIE, @EILEDOMARRE & U CIREIC RS
DOPMFTRBHW SN T E D, KRR TEIERDE 275120
$ 2 Tino ) Th o TIREEGD & &ILE QA IERIME
i, ZhoDZee#Ed 2] 2 ICERBFEETAVEAVE
AT FETHRIR T 2. REEGZ D LIiCLT, BEQME
i, SMEDOHMH, SMEDIE, MEMEDZE(LE Vo ml
JECBES 270 b A MES SREXEET VIR L
RREE - A5 5.

e B (BRRE7ERH
PEH 52— (ER¥SREEZERD
RJ# — (IDS)

FRE&K (IDS)

3 HRDOAE
3.1 F=&tvt

AWFZETIE, IREEG Y MEREE 7Y b b A28 T 2K
BYZ s 2 W, IREB{% D & &EINEOR R MITE(E, 2
NHOEEHET 2HEFEETAVHEERN T2z L
7=, 52,297 ko> v Y —%&T UK Biobank %7+t v b
T—REMHLT.
3.2 EFILIEM

RA vy MERTHREFERBYEETAVERESY, BERE,
IACREMGE, MRIER R Y 2 EDHREITS . MEMHEEMT
[ERE 7Y b sk L, FHn, MR, BUERE, ~En8
vy Ale, IREREEEE, BMI, HRIEH (BRih, T, EREE
DOEES) - CHEEEE T NMICHAALTIEEZ W
TNVFRRAZER XY VYU =27 T, HEEGEATIE L, IX
MEEAIME, #EBHAMEZ2 & 10 MOy X2 7> 2 X —%
7 bAh s UTHEE, SEHEE OLLEZ RPN E 2 E
BCHEHE L 7z,

4 THEMR

HBEE G S FEEYE 7 LI X ATIFEEZ &1 0D
TEERZR Y R 7 2 Tl U7z, IHEHA M DWW TR AR 2 S e +
5mmHg T 24.4 %, * 10mmHg T 47.1 %, £ 15mmHg T
65.2 % DIEER, FEIRIIME IO W TIZE2E P £ 3mmHg
T 25.5 %, + 5mmHg T 41.4 %, + 10mmHg T 71.7 %D
EERZGZ. FRETABEOM EORMAD D, FBER L
D7 DI MEEMSN D U R 7 BEFE DT, IREE O HHi
DM, F7z, IDZLDEEEBREHVCIREDBEZILNS.
FNHDEMBEREIN, IVEVEEOETANERINS Z
L, DR LUHPESCEREROME Y KT 2 € 7 UMERE
AAUSTABEE RN — 2 D £ FOURETEE D IR LHIE T & 2 8
HEE»L, BIEOREY Y b b LOBN - 7T TRL,
FH 227V —= U 7B IEH OB R E Nz, EBIC,
TERDIERSR ) R 7 RF & HIRE G OB OMAE HE %
T, FERLMEA N b 5 FERBRERE FHT 2 5E
FEEF L EEDETER L2, ROC-AUC 0.738 [95%CI
0.710-0.766] ¥ %&b, ZAUFERHMEICE D TF L 2 IRIEA%E
DFEE R ER L 7=,

5 &R

MM (R % W2 CVD U 2 ZHEE X, MRRE S
ELRLLD CVD U RZHEEDRRETH S, £z, K%K
TRLEESZ, RO CVD VRZ T 7740 72BN
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1: ERIEE B2 & DI EEHEE

T, MEEGS CVD VR 2R3 % i) 242432 2
EMTES. I, BEEHOLDOBERESEREED
HEOTEMN T LR DEL. Hn T WRBRE SRR e A
FoT, ZOAREMIZZ SIICADN 2 Z e G TE 5.

RRWNF

(HEEEER>)

[1] Li L, Verma M, Wang B, Nakashima Y, Nagahara
H, Kawasaki R. Automated grading system of retinal
arterio-venous crossing patterns: A deep learning
approach replicating ophthalmologist’s diagnostic
process of arteriolosclerosis. PLOS Digit Health. 2023
11;2(1):¢0000174.

[2] Arnould L, Meriaudeau F, Guenancia C, Germanese C,
Delcourt C, Kawasaki R, Cheung CY, Creuzot-Garcher
C, Grzybowski A. Using Artificial Intelligence to Anal-
yse the Retinal Vascular Network: The Future of Car-
diovascular Risk Assessment Based on Oculomics? A
Narrative Review. Ophthalmol Ther. 2023;12(2):657-
674.

[3] Shen J, Hu Y, Zhang X, Gong Y, Kawasaki R, Liu
J. Structure-Oriented Transformer for retinal dis-
eases grading from OCT images. Comput Biol Med.
2023;152:106445.

(F2HER)

[1] Kawasaki R, Qian Y, Li L, Nishida K, Nakashima Y,
Nagahara H. Cardiovascular Disease Risk Prediction us-
ing Retinal Images via Explainable-Al based models
with Traditional CVD risk factor estimation. ARVO
2022, USA

AEES)

(1] RA-7 BEERFREIIRS 208 B, THREEIRD A2 & (IR
BRERIURZ TR0 774072175 TH - REMRZ) 0
%), 22H03353, (RKR)JIKR, (5710) ffiHsH, K
HRL, fExREHT, KARER, FREWLT, PEEX

[2] R4-5 BleARse BB REHRAIAISE (B53F), THREEG 5
ELESERE TR - MEEHEE - IR TR T2 R T 5 T
ORI, 22K 19671, (&) KR



34

LR e 55 AT

NIVAT A T AE - B S R— 3 v

ATHEEIC & BRIBEGERICE D WS EEERHES X T LDEE

1 HMROER

EARNEWTR 220 7 7 AT & D FEHIiE O 25 R LDk &
BERETEI > TW3 22 broTHED [al. X 5ISHHIL
EHEOBEEICED o TWa 2 isfiIhTwa, a3,
FEATIFZRIC BV T b NI O SR oW TRE L. %
fifk FISH (Fluorescence in situ hybridization) 7% T
1 ML N T OREREBIEZ T S 2 TiEz ML L7z (K
1)o 2 L TZOHER & DHBIL 2S5, SRS
LU CREzERGR T E T e FRENESELT
BARTHL I zMohe L, ZOMRELEZD L. I
FEDOZEELDHE RO TR E TS o H7h~— A — iz
52 enitFEND, LAL, REAFISHIKICK DTS
B HIBIIIHERIAD & —EIcR o, 2 0FH G MEMT
H b, IHEIFMICECRETH 5 2 L REBRANDIEH
A B b L T E IR O R & HE T B Bl
2T &AL, PRTRIZE L TEFNG C BB $HvE
FE5T5, Bowwy—eid Zehfifrahs,

2 RO

HEHaRE D HE @A % fvc, A THIEE (AI) 2o 7
B ERERARC & D 2RI & i E T X 2 ik
T3z REME L,

3 HAROGE
3. 1 FFHfEEERMHEETILOBE
3. 1. 1 HE RBEKROEIEF
PRI JBIREE T, 2017 £E42 5 2021 4F % T2/}
FNC YRR X M7z AFHRERE G © HE SR 2 0iguc, V4 —F
A 74 RZX* ¥ J— (SLIDE VIEW VS200TM, EVIDENT)
ZHWTT Y ZOVEHGRZ IS L 7z,
3. 1. 2 fEHMHEETILOBR
Z @R FISH & THEBIE 2 57l L 72 i iliasE 44 61 %
training data & U, BEOEEEE 713V X 4 (Efficient
Net BO [b], Hierarchical Image Pyramid Transformer t{Z%
EF (LR, HIPT) [¢]) Z W TEEMEHEE 7L & R
L7z
3. 2 ETILNOZYMR  FRMES
3. 2. 1 ZEMOKEE
MR EBMHEE T VOZ Y2 REES 2729, jla
A — b ORFMREAE 38 il (test data) & FH\WT, Fffk FISH

A FIAN (VRO RR R T B0 8
w2z (IDS)

il WOE (MY SEFmE (n T #05)
T Btk (HREITFERD

RJi — (IDS)

W BREBIEHEE Al EF AL HERLE L, Bifx
17572,

3. 2. 2 B4 D&

Training data ¥ 152 +x— k ORFHIAZE 169 Kl HE Ei{%
FRWT, Al €7 VO TERTHANDE R FHIE L 7.

SiERE

~ (B

1: ATHBAEHE O Stk FISH Wi/ HE %

4 BRZEAR

Training datadd il (Z 5% 17 G, A% 27 #l) 2o
WT, BAEBIEE 15 D 2048 X 2048 ¥ 27 £ D TIFF Bk
® HE REFEGEZHWTERBEE 2175 2 812 X b IFEEHEN
ZHETZETARER L, 2 LT 5 BIORZERER OMGE
F—&¥ LT, FEFEE 1131 D HE HEiff (2048 X 2048
Y2 1@ TIFF BfR) OS2 EER(LIERZET A XD
E LTz, BIEEICBT 2 2B RO TPEL Z DS %
ERLER e L, BSOS LR %, Efficient Net b0,
FIEE 5% W72 Efficient Net b0, HIPT @ 3 EOGE¥E
EFATIHE L 25, ZRENDE T NVOIEEZEAR(LH
EIWZBIF % Receiver Operating Characteristic (ROC) Hh##
@ area under the curve (AUC) (% 0.9978/ 0.9978/ 0.9978.
HEITWIThD 09773 TH o7z,

X 5I1IZhla R — b D test data 38 il T Z A5 DEFEMEHIEE
TADKEEBGER Lz, BEAi0 FISH kT, Aak—+T
DEAEANEZ 11 B (28.9%) TH 572, Training data ® ROC
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D & EH L 72 cut-off % FWT Z D test data DREEE
HIEFMRFE LTz 2 25, Efficient Net b0 € 71T 0.658 D
HEE, HIPT €7 LTl 0.737 OMEETH o7z, T HIT, test
datal69 % VT AT IC & 3 S HEN FRARE R0
BNB I ONTHET LTz, B RETF O T, il il )
73(43~93) %, BHENZ L (77.1%). BMI FufEix 23.7(16.1
~38.9) TH o7z, HRMOBMAGERGNT 42.6% (K ILS5HH
F3/4 JEFIA 72 F) 1D 7z BB D cut-off HIZHE - T2
NZENDETINT 169 BlOEE A EIELZHIE L. SR REL
5 O T BN (Logrank ME) £1T- 72, WD E
FCBWTHSEAREO R T overall survival(0S), disease
free survival(DFS) 2V EWHEMAD R 57z, 7 HIPT 28
W cut-off % 0.363 & L7235E (BEARD 33.1%). OS T
p=0.02, DFS T p=0.05 L WTFNdEEEE D > TEHERRE
TTBRARTH -7z (M2), BERETFOMETIE. MiF AFP
EREREE S > TEEHRETEL (p < 0.01, Wilcoxon &
5E). BB OIS © LTl macro-trabecular massive type
BEGRETEZ L Bohk (p=0.042, x ZF/HBE), Zh ik
Retufk FISH HRIC X 2 AT ORISR E FJE L 78d 5 72,

S1ERE

o
EY

Survival probability
2

0.2
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0 200 400 600 800 1000 1200 1400 1600 1800 2000

Time

AFZ#ER (Overall Survival)

5 SHROERZE

R CIRRER A O HE Jef@ifg 2 F TS o S8 2 51
fis 2 Al ZHiS X7 L2HEL. ZADNRHFLZKBEEZTRT I
L 2R T E R, 2 LT AL & 2 Il o S8 HIE I T
BTHNCHEHTDH RN RR E N, AT TIRFMN
BT o RIEGHIAZ N RITRE 217 0 72h, SRIEAK AL &
R T bR ACERRERT O S AR L LI HEA L. IBEKG
TEDFHNC D RETFTADTEHTE 20 ZMA TV ERL,

5 Ak

[a] R. J. Quinton et al., Whole-genome doubling confers
unique genetic vulnerabilities on tumour cells. Nature
590, 492-497 (2021).

[b] Mingxing Tan et al,

EfficientNet: Rethinking

Model Scaling for Convolutional Neural Networks.
International Conference on Machine
arXiv:1905.11946 (2019)

[c] Richard J. Chen et al., Scaling Vision Transformers

Learning

to Gigapixel Images via Hierarchical Self-Supervised
Learning. Proceedings of the IEEE/CVF Conference
on Computer Vision and Pattern Recognition (CVPR)
arXiv:2206.02647 (2022).
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[1] 2023-2029 fF1, BIFEMIBIZESIREZE, “SHERMIED R
SRR R TR < IR DRI, (RER) MARIR
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12752 NaBEOMIVRE 2 & 5 ATHEEDHF

1 HROE=R

A4 77 v MERRICE T 2 VIIEE 0E5IE, RHIRICRAT
RYHEEETZ25ZTEETHZ. YIHEEZEET 21
&, MEBDBEEIWIS UM THABEZIVRT 28683 H D,
Iy 7 AMEHEDFE £ i il OFHRERICESWTEE
DY IR ENZ D, & S ITFMHEEIRD DI WREHERIZ & -
T, REREABEROMAZIET 2 2 3E 585 T
2. NTH0RE (Artificial Intelligence @ AD) &, REID AN
POHNEFUTZ2Z D TEZMDTERHRY —LTH5.
RHPTHHEBEEE R, FHAEoMMcHE L R 2R HELa v
Vo — X CTHHMNHERIRETH 2720, AT EZMmEs
3 Z e BN T — RICHMIGARETH 5. Lo T, HE
EEHVIUL, Mo X R CT Eiffd 5 A28 T 2 Z e’
W R R E S W TEE 2 BBRNCHIkT L, HABBROM
AREMEICEE ST 2D TIN5,

2 WEOER

ARFZETIE, 4> 77> MEARIO X CT Hiff 2 #lit%ic5
RN ABEROM RS S AT CHRAMEZ M L, HExR
OHAEEER O 2D DA BN R OREEZET 5 Al £
T DORFEE AT,

3 WROFE
3.1 #WBRTF—%

KBCR 2 v E Rb A iR Rl T A > 75 > MaE %
ZUEBE»LEEDS 60EFIEMB L, BEAlbahiz X iR
CT Hif§ 2187 (RBRAZERFBEER IRl - 2R O 2
SRR mEEERE R, ATES I R2-E11).

A7 5y MEAKOD X i CT HEi{%h & A GO 5 fEiR
ZHBCHERL, MaZEEfinio X CT Ei§d: & AT
V7 27 (Image J) #FHWT 20 X 20 pixel DHE[f Y L
T 20 Bt L7z, BB Tbh A BER oMo %,
BIEEBIZE, A Ry Y7 RULEEHA L TR LZER, B:
477y MEORITRDITNVEE TR UIER, C: 4>
T MEORE D BN WEFE TR L EFD 3 BHCHHE
L7-.

YIHAEIE ORI R BB OFELPKEL 222 EINT
W3 [a] 728, BHROREEZECHER (177 Y Mk
Z v b7 — LY T ) 2 L.

3. 2 Al EFIDORE

HH U225 (1200 #0) %, FIBAEGR (320 X 3 HE=
960 ¥ &7 &~ FHEI% (80 X 3 43%H= 240 KO WHHL,
LeNet 2 X—2 ¥ L7z Al EFVEER L, ERER, HER,
O CEHEERRD, 1ERLE Al 7 VOMEER LR L /-,

e 7 (BEERETERh
R ez (IDS)

¥z, AT ETAOFHNCHNT 2 RFHRHHE 52 %729
ICERE N7 Gradient-weighted Class Activation Mapping
(Grad-CAM) [b] ZHWT, 7R MHEBR 77> ay
<y TRERRRL, THNCHE LS 2 750 % R H 3T
L7.

4 WHEMR

AR THE LN BRRE, BEFERXTHOERRL, EERIN
REGE XD, S 4 F£TH BHRIEREMEITES S h
2. Fi, IO OEREFT LD THIMmMXE LTRHL, —
W FEERY L LTHIRL 72, TR TE s NMERD
s 2R g

LeNet ZR—2 ¢ LB YEHETNVEEEL, R/ME7 L
oY X 4% Adam, ZFEHEEE 100 Bl L725E1C, @VWiEbE
MiRd o (F1).

# 1: BHFE L= ALl EFTLOMRE

HE L7

BEE (%)

0 97.5

95.0

LeNet XHEOFE EXFERAT 2 2D IR I N-FE
HEETATHLI26, FARICHRORERTRIINE X
MOCT HIIZBLWTHEmVWEREER R L zd DBz o/,
F72, Adam 3L 25 X — R EEQHEAZDRE/MUIZEL T
W5 ZEhs, HRIZKELREBORWEETHEWEREL R
LizrEZoh Zhonlehs, X CT EgEHWT
EERER Al ETVEERTE D Z e LD o7z, X5
12, WIHEE ORI D 2 EE &0 EE 5, 20 X 20
pixel THiIH L7zE{§% W TH¥E T2 22T, Al ETLADE
WIEREER IR U T

Grad-CAM THAB L7 TFryary<y 7 (K1) T, Al
EFABAOEBETIZRANT 2 Z e HELWVEREEICERL
T\ ZeWgholz.

Thbb, Al EFATE, M INREEOER (52
DM B Z DD HRICHE ST HE R ERICHM L, XD
P ABEROMRNEBIRTE20D e EX oM.
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1: gflo7 2 FAER (L) e77v>ary<y 7 (F)
ofl. FEr b A, WX B, i C

F7e, KFSETHWARRRE DO AN G E SRR EL L T
HA$ % 2 3T & 2 BB ] 2T, (EREE
D X ## CT B T3 W il e B RS &, A
%2 5% < ORBEMIMN T E 2 FRENED H 2 Z & &2 THFERT
MEREL 7 (M 2).

2: JUHE (20 X 20 pixel) (/) & BRGSO {5
(512 X 512 pixel) (F5) DH

BB ELEMTOIGHIC & D EWERED AL € 7L OIERD
AfRETH B EZ N, AWK TELONZBEE D LT, B3
L2 Al ET L DX SR 2WRICA) TERHAR ED T2V &
ZTW53.

AHIUCBNT, FEZEEHVCTHEY REFTAI =T L E
fERR L, HEEZSTUERD S LZESREHVIUE, &v
PERETHIA B OMANERIRTE 2 Z e AHL ko Tz,

PEDZen»s, KRR THELL ATETVIE, 172
¥ MABEOMRNIREEZ BT Y — L LTHHATHZ e
mENT.

5| Ak

[a] Chrcanovic BR, Albrektsson T, Wennerberg A. Bone
quality and quantity and dental implant failure: a sys-
tematic review and meta-analysis. Int J Prosthodont
30(3): 219-237, 2012.

[b] Selvaraju RR, Cogswell M, Das A, Vedantam R, Parikh
D, Batra D. Grad-CAM: visual explanations from deep
networks via gradient-based localization. Int J Comput
Vis 128(2): 336-59, 2020.

[c] Dong C, Loy CC, He K, Tang X. Image super-resolution
using deep convolutional networks. IEEE Trans Pattern
Anal Mach Intell 38(2): 295-307, 2016.

RRWNF

(%R0

[1] Sakai T, Li H, Shimada T, Kita S, Ilida M, Lee C,
Nakano T, Yamaguchi S, Imazato S, Development of ar-
tificial intelligence model for supporting implant drilling
protocol decision making. Journal of Prosthodontic Re-
search (in press).

(FEHEK)

[1] Sakai T, Li H, Lee C, Yamaguchi S, Imazato S, Devel-
opment of explainable AT model for decision making of
implant drilling protocols. International Dental Mate-
rials Congress 2022, November 5, 2022 (Online).

(L)

1] it &, 4 v 77> MBROMARE %2 ZE S 5 A THIGE
EFVOMSE. AR, KBRS, 2023 4.

(Zofth)

(1] B B, BEEE OB, S04 F T R
I, EESARERS, 2022 4 11 A 30 H.
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7y I ZBERARS X FO7 « —OREEGZ AV Al ICX 3 BERERITSFO

FIF

1 HROER

Ty 7 ZAMBENEY A b 7 4 — (Fuchs endothelial
corneal dystrophy: FECD) &/l & & 1 HjHR O A BEN
MM SR U, ARCIEEREE 24T 5 2 & THIIMMET
THHRETH L. BHEO L ZAPHEF NS 2 BRI EE
BFEEE T, RPEE NS 2 HEBHEIHE—DREETH 5.
FECD GHIBRAT BEMBAR T X 2 W EIE EHE 2 — i
TH3H, HEMCHH XA TS modified Krachmer 434
TiE, MEIC X 2MBRTHEMBEE - FBHETHE L
» 5 inter-observer agreement KW Z 2 BSHI ST W 3.
FRIFEMEICLZHETIET FYBERR EMOER L3R - T
BHEh3sZrd2W.

2 WEOEN

IVEE U 7RISR B B M A X F 2 5, BiiRE OCT %
DERT -2 EHWT, B TRTHEMIITS X5 2AL
Hige (AD w27 02T 2 Z e TEIUE, BRoDR
WIRFIETH > Td FECD DM, X5 I1IEETE OEEH
AREL A2 D, WY RKRHICHEMEANBN T2 R Y, BETHRT
PN OATBEMED D 2. 2 2T, MEEGEZ W ALIC K
3 FERWIEAN, AT TR ORET 217 5.

3 WEDOAZE
3.1 MRTH1>
THA ¥ BHERRIRFEISE, A X /RS A = BN
3.2 W&
o LBid 5 WIHFEINFEBE 2 R L EBED S B, 7y
I AMPBEARAR A 07 4 —DREBEODEEBIUOZD
Ktk
o HNREETYUBED 2 WITLFHAKEEZZZ L EEB
FOREAN (2>t u—E)
3. 3 WAEEH, FHMEEE
FECD EFICBIF 2 ABENLARF 2 FER (K1) 120w
T, HEf§UH ¥ convolutional neural network &% & L 7-#%
W E e HAS O CGRIGRZERT 5. avte—affe L
THNEFME TEMAREEZZ L BEo7—4% (K2) %
3 2. SERL =i Al 2r O PEREIC B 3 2 FE3TIE H X 1ER2
Ry L, BIXEHMEEE & UTEKE, FPEE, AUC, precision,
recall, F-value $%FET 5. INOOREREHANT, A

PEH 2= (EBERMERHRER)

K #FH (EERMERHRES)

JIig R (BRERARARE )

B — (F=&2E V74 780>7 1 71
HE IR (F=2 V74 78r7 4 7HR)

B 2<% 2 5 &IV FECD 2H51T 5 707 5 1%
CERS

1: FECD £t (/£), a>v bru—iL# () TOABANE AR
*a7

4 FRFEALR

AMEANR ARF 2 7 g E AW BEIRZERREENC, KR
RHFED 4738 fld FECD ¥ (K1) rary ba—ff 294
il (K 145) OMBENERRY 2 SEREEMLE. REROM
JENRE ZRF 2 ZEBEOA ) OF ik, K2 (B) RT i
WO D OEM > LE LN 2 B EHERENERENS. %
TR ZOEBITH LTIy PART 4 ZE[L 7.

K4y bRART 4 T, AV IFILDHEIE%E ResNest
26d [a] EMHENZET VAN TEHDE L, #Milde LT
L HVWSEN S 2kEE (Fully Connected; FC) B FIH L 72
$ 0, MU SCOUTER ¥ M2 HHATAEI 257 3 5 O [b]
PAAT L. FMiifERE Y LT, STREZFEEMALEZE
%, FC i#hl#s, SCOUTER Zi#jilds & Lz DtEgEiZEh2
198.4%, MU 98.6% o7 FCEEZHMATZbDIIOV
T, #BARIREZ Al (eXplainable Al; XAD) FEO—ETH 3
IGOS [c] I & 5T, #HERICEETS 2 & X2 5h 5 5EE%A]
L LR e 2 (F) Ry, Zofilcix, #ilcHAHS
BZREARANERARF 2 ZEIFERT TR L, WulMickd
BIMS NSRRGSR A ¥ X —7 = 4 ADOFRITEDI VT
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M2: ALz

D% (L) £ IGOSitL3

g (1) ¥ IGOS 2k 3a#ift (F)

I iRE, ROV YA X
Tﬁﬂ: ™

ZIToTWd 2 ebhsd. ZhiF, fated vy2—7=42

RS S ER I 0MA & D D ARG F & 72 o T B AT REME 2 TR
5.
Z 2T, WPl o TBMEShE T ZREAL,

J%%z& 7 2 A RAEVRT DM EBRELEREA ST
L7BEdME L. chicix, 2hehof omEigicon
TYI Y 3R ERE L, SEERD 536 2R E T h 5
ZO%, EFAANDAIDDIT 260 x 260 HEIZVH 4 XL
7= (K3). s, EZFE FCi#Al#y SCOUTER T#
nzh 97.8%, K 98.0% THo7z. IGOS I & o T#HIN
BT 2 FE2 N2 EAHILT 22, M3 (F) 24D
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LN EHr S, 2 ICEENAMIEORE L fAELLER

WERFEDERITHRR RRTEDEITHER
1: ~ 7 ZADEMD T — 21253 % deconvolution DFFER
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ZHEE T 2 MBI “cell type deconvolution” & FEIXH 3 [
RE « TR TH B,

ARWLETIE, BN Z VA7) 7 b= ARTICBWT, H
BRHE C BOERRELE AW T ARy FAIREET 2EED
MO MIEDFIELL R 2 HE T 2 FIERHIEL 2. 2 -
FYRZ YT —ATE, HEREREERIR7 THAE S
NZBEWMTHD, EXARy P OAEIZHYT 2O OHEGD
REEZHAT2 T, HEREZRALIEZ M TE
7o (ERFER [13]). 1<y 2Z0BMRD Visium 7— &
(https://www.10xgenomics.com) TH D, EKFiE [a] &b
b BRI ORE 2 K U 7 Ml D bR 2 HEE T E TV 5.
4 SBROFE

AR TIE, WEYEREDT — XA 2> ARHEEEZ AV
T RAYERNREEZIE L, 7 — & ofiEH i ayfim s
5, WRF - Ei U ICHERB ) - IR - ZIRRTE - 1%
WIEREE B o MR ER 2BV AARRN 21T 272, 1%,
AN RE DA - s - A - MleofEEE, PESRIEOZE(L
Lo THED LARER D, “boN RRVIMA LR E
BRI 2T, Io3VolkT =&Y A4 T v RN
X 2B R 2 50R T 2 F BB 0T X — X DHiHic &
b, 4 oMz BH S EE, whbidE fido TEE) %=
S 27203 cizl, AEHloMAOE < BeHiEncfaiE -
W32 TEETEO®RD R 2REHLT.
5| AR
[a] Elosua-Bayes, Marc, et al. ”SPOTlight: seeded NMF

regression to deconvolute spatial transcriptomics
spots with single-cell transcriptomes” , Nucleic Acids
Research, 2021.
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A A4 22 A Ay AT L
T— 2 ERE B AR SHRRGHEF :
FRITIC & B IBfR

1 HROLE=R
EREBALESEIICB VT, FiEKIEOBFECEELEE O
BlELZIE, SELBEMAERSCEINZ T TR, YK - ARNER
MARRTH 5. FHIEHAFRICB VT, 9 T&EF - G
AL - BHHE L, TERDOILEE ORITHRIC X 2 HFEBHF T
&, BALBFESPa X bEET 2. X512 SDGs (FifitnlgExR
BRER) pEEHIN, HAL - Aot - FEEZERT 2
KR T o ZDMELPREICKD SN TNVWS., ZD k57K
BHET, MEWREEZRTER UGB REY OREBIIIRFX
NTED, KFEFORBEILPH TRETANOFHPWME XN T
ETW5 [a,b]. ERYOIERLEIREL AT 2 BELRKFT
B3 TEE) OBEHCOVWTD, FREBEHE T X =2 2HWT
WERZ AR T 2RAN VL OPME XN TNEHDOD, K
JENDEZZENRHLHIAZE R D 2, EHiflbERohT
W3 [c,d].

2 HROBEHN
DEDXS>RERDOD Y, WAL, BWM¥EE 2IEHT 2 ER
7F—Z ORGSR — X FRICED &, IBEREZERIIC
BMATENR, RKIbEMFOREEZREIATZ 2720 TRL,
LERIEDORE 2 AT 2 FHOFLICHBY B e EZ 2. K
WETlE, WAPMBEKEH UL, S FAEE w3 7o
EANMBIZTAAD B-4 P TR FADMMKIBIZOWT, &
DR EDFIRMEIC RIS TR L BRI X o THIEL 72.

3 MROAEELVHERCEER

3. 1 EFF—2ONELEBFOEE

Lewis M TH 2+ 7 2 =LK X7 4+ ~ (PPhs) 2
W3, 7oA AL 2570 1a k B-7 P RATIL 2a ¥ OfF
IR BNT, MMEREA O a-(Hk 3aa &, B-fFHnk
daa ORAEWERZ R 1D. R, BEIARRIEOERMEICK
FTHELRET 720, FUHABE 24 BEOFH»S 8 D&
OEBET-7- (K1), A, 24 %2 Ward Bk b >
FRARYV YT UK, 7 TAZDS 1 BETOREELT-.
Z OBROIRIET T 2 HIHERUE, Web TRBINTWS 7 —
RN — 2R [e] H LEIGATAER R D 7 FEO KPP Z vz
AER Er H, Lewis B (AN), Lewis M (DN),
R VIBRET X =& (90, oM, KEREEE. BRBXR
EEE k-FoLfiE (k=1) WX OH#EE L.

RVFET — 2L IRERERRE RIOHE

JEX &l (GEERZERD
feti B (CEEUIERD
BE & (DD
R A (PEDD

(0]

MeO,C
o 2
Meozc\sggﬁ MeO,C

1a o

PPh; (10 mol%) 3aa

—_—
0 solvent + o

MeoZC\TC%? 50 °C, 24 h MeO,C
2a P |

(30 equlV) MeOZC 4aa

R 1 B-7 b= 2T L OIS

100
B 3aa M 4aa
80 |
60|
T
2 40
>
20 |
0
@ @ L& O @
A\@0 \}Q{\ Q)Q \O?. ,ng QO‘\ Q\},OQ oég
Q;\- N I
N4

1 EETF - (RIGINER)

3. 2 INXROEFETILOEE

BREEFFEZ AV T a-fHE 3aa & 4daa 22 HDIHE
FHET VR L. SAERIE 3.1 THO Ward IEE R T B
D% W7, Leave-one-out REME (LOOCV) 2k bHEH
L7 2 fHIZWTHOFIETD 0.8~0.9 BED LLBHE WEE
RLU, FRCEZIR/N =3 (PLS) [EF (7% 1) OH&EIcR
IiskER PR s (K2).

3. 3 REMAREONEFA

ARG, PLZrE p-FI LUy EHVWS LINERREL 3aa
HELNE (ZRZFN61% & 64%). ZD2ODFERE T A b
TR, %&D 5 BEOBREYE T & U THELE
REFADLSINREZFH L= 25, PLS AR (0% 2) »
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A RAF 2 FHREZ R L. BWEE2#E T2 2 2T,
IR (20~40%) OHEET =205, EWIEE (> 40%) %
22 TR TR o7,

.
100
/.
£ 80 e
z /
] /
> 60 ° =
3 , -
g ,
5 40 w
g [ el
200 W
"

0 Zb 40 60 86 100
Experimental yield (%)

X2 a-fHink (B & B-4ink (@ @ PLS EfEaH (n =
iy

3. 4 EABBRERORE

CORETOREMBHDS S, v ru~F¥y (FHME:
72 %) rPUE(LRE (FHEIE : 68 %) A5 3aa I L TEWT
HINRERLEZDOD, EBRICEBREITo2E 25, WIhd
RINR Y I o7z, UL, S r7aAFHomh (EBE: 12%) T
FERSENVAME S, IR LB (FEBRE : 2%) TIXAEHTA
WY ST 20T 0t AMRETFT LD EZ NS,
22T, FHIEOE WS ZaAdxH v 2 EHIED Bh o7
p-FT LY ORABE (1:1) 2MEI L 25, HMLEY
3aa OWIELHEL (69 %), &b RBWERMEGLN. HEY
REFNAEENTENL, (EROERD S TRIREEZIEETA
WA TOIETRSHETH 5 Z L ARB I Tz

3. 5 RIGHE L EORMME

ARIET 3aa DVERT 2 BROHEERISHERMZ X 2 1TRT. F
3, Lewis HEfl PPhs 280 A AT 251 1a O i
WATING 2 Z 2T, R&EA BRIGRE A PERT 5. HinT,
ADB-r P AT 2a DIEMET B bR ERE, PREAB
ANDREHNE B HINRT =F VPERT 2. RITKR K=
LERMLOREFHIC X D EE LI B @ afiTHLR
T=FUBRIGL, MK CBERT S, K Fu b UBENC
X O ARk D 28H L, R%IC PPhs 2l S % & R ICAE
Y 8aa G 5N 5. DFT FHEIC X 2 KICHEEEZORER,
AR 4 7 L OEREEFE L, TN H 5 \Wid 0 17T 0 B
M7 a b BEITHE MBI N. 22 TCFu bV BEE
M3 2 HITHRMFIOMET 21T - 72458, HigxHu5E
WZHKY) Baa DADPERMELNZ Z e 2R L. BKWN

121%, 10 mol% DEFEEZIRML, -7 P X TV ONEKE
1.2 RICEULTH, HAMNIE 3aa IR 94% 12 TR oH
5t R L. BIE, BFIAIOEE 7 -2 BIEEL, #H
WEEE 2 W BRIFAID S B 3 B IR FRIB MEEL TV 5.

3 >/ PPhs \1\‘
o)

MeO,C

MeO,C o
MeO,C.© l®
1 A
® 4 <----mmmoony PPh3
D “PPhs paddition |

e}
2
) MeO,C
proton shift
(e}
MeO,C

MeO,C MeO,C.” _H

ol ® umpolung \[®

~ B  PPhj

(o] PPh;
a-addition

1 AEE &3 SO

5| FASCH

[a] F. Strieth-Kalthoff, M. H. S. Segler, F. Glorius et al.,
Chem. Soc. Rev. 2020, 49, 6154.

[b] M. Kondo, T. Washio, H. Sasai, S. Takizawa et al.,
Commun. Chem. 2022, 5, 148.

[c] Y. Amar, A. Lapkin et al., Chem. Sci. 2019, 10, 6697.

[d] M. Fujinami, J. Yamaguchi, H. Nakai et al., Bull
Chem. Soc. Jpn. 2020, 93, 841.

le] https://www.stenutz.eu/chem/
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1] el B, REFZN, BXEF, fAHER, AGiEtsh,
R TS 2 IG5 2 AR O E B RIEIH © Mk dsi
RGP A SIS B B MRE) 58 21 FIXREESH
BbEs RO L2023 F5 A (BRTE), HhHE

(AEBESR)

[1] 2022-2023 £, BIAMAEBIRE PN EEEITZE (A)

N NAESROERZNFHAB X OTFH T 7T LD
¥ (RP) il &

[2] 2022 £, AHARILERS ZZEH R ¥ MEEHE
TR R 2 15 5 2 AR RDB R O MLE(L © AR D E
B, &ORELE X CRICHEEETADIGH ) (KER)
i B
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HHFE CBIEETILICK SRS OB FEDORRE

1 HEOLR

RN TRERZEZHLMELBEO D, Zh2hdHEYkG
e BRI BWTARIC Y o TRERZEZRZLTWS. #
ZIEV URERPvIm T 7 = VRN EL TRAHE, FED
BREICBY 226 2 BHR 8 U CRIEBIGE O ICH 5 L
TW3., 2O XS RMEOEREEEBRE LM 2 Z A, 4K
ARX=IVIREMOFERBICEDHEN LD DDOHS. LrL
B HIERDOEREMRINTTIX, BEIOEES KD & 5 il 42D
MR B EELRFEICH VLN TE D, ZHIIMATBIRE D iR
WKIEHAT LD AT R .

PR DMMUBIREfRITIC BT B2 LT, H4 OMifd®) =
DM MR DH 5. OF D EL OHIIEOEE IR —DE
FLTRREh, ZDF X —XOEFHANTHILIET 2 &
WHORETHS. LLLEDES, ZORED RTIThLSHL
DML DR K ADOERIIFESHICE > TR+9TH
Z0DBIRTH 5.

ERoER & D, HEOMESEWOMEER%ZE L Chh
EHRLTWS L DRGDBENC LA S, ZOREICTT, Mg
BoBx 23R BTV EBETEZ A TER
X, ZOETFTNADNRT X —XEBL THREBEOEE ZHHTZ
Zeiiffang. flZIEHAORFICBWTREN 2B
EFNLTH 3 Boid EFAMICBWT, #EMKIZ 1. FEEOMFEEK
WO (BER), 2. EZEERET 3 (K¥), 3. Aok
LHERZAZL (BH]) O3 0DFEANIHEVIZA S EET 5.
L7238 TC, BE, K3, BIOREEZLT I X—X2Hk
BOBERRII T —X IR LTI 4 v T4 738228 T
R F— & %23 F % Boid EFANELNE LEZ NS,
L LR LEARZICEWT Boid EF VD7 4 v 54 V2
FEIFHEL TRV,

2 FAROBEN

B ZEIE T VDRI X -2 LCRB L THHE - #
fiies 2 iR DB FE & A2 B A, MlEioERR 7 —
X OMBFEDHFEL, FNRIIT — X 25T 2 HHET LD
BT RO AT ZITS .

3 WAEME

3. 1 HEBEOMUBRRYT—2OHH

WEDE T 2 MBS - B0 2, %M - NH»E S 2
R DE 7 — 2 L CHEAS 2 Z 2T, MlaofrEElR
BT 2RI T — & 2187, CARBARABZ 2 —F LTy
U= WZHE I FETH Y, MBI BY 2¥EE T 20

N IEE (TSR FERD
MR RN (RHAEETERD
K NE— (E¥RATFERD
WH B (E¥RITERD

TREMIT2DDT —XIIRBREDTREMRA =D TH 5.
AFEE, PR G EClEE T 2T 2R L8
BRI L, B4 RHET (BMEERES 7 LLX -2/ L 7%
K8 coMlaoBEBEHH L G [1). iz, HE
HLEE R WG 7 L2 ) R AR L (CRR%RE
[1]). MfEEhERERE L2 2 2L — R Z2M(LEBICHIT 2R
R LCHHAT2ZT, MBHEXR 7 2FEEHT -V
VDI EITOIDDTH B, ¥ I 2l —RIFHIEORM L
RSB IEfR % & T B (5§ % BN E KT E 2720, AFIKIE
B & 72 FEE O MlEEh &R U CEFATRET H 5.

3.2 KRITFT—4%ZHATIHETTILOEETFE

RENRZR S VRV =T D—DTHELY 4 74— [a]
ZHWMREEE TN OXEAE 21T o 7. Tabei 5 [b] &
MING fIfECHOCRE X ¥ SV B2 RIS 24 Y AV VIO
KPR T — 2 2 BINCHENT L, MIRNERXICH S5 5 EH)
ORUEEETNMET 2 2DOFEERELTVS. Wa 5 [c]
BEAMEET 2R VXL T+ — 27 Fvz 3 R HilaES)
fEth o077  aLzRELTWS. Jones 5 [d] 1&, 7
VRN F =T ETILDNRTA—REERT -2 OMET S
72T, NI RX MY v I RRFEEA =X LA IHEE R
HAGDELFELZIREL TV, Harris & [e] & T Ml
IR - IhzL Y e v =2k ) REFIAZ A
2Zr%RML, Z® Brown BN 2 LW EN B
EHEERELTW5. Ariel 5 [f] WER L L THEIT 2 MEOH &
BLY 4=k Y RIFHZINE Z 2R, Z04RE
BRI 2 L OB A SFHH L TV 5.

RICL—Y 2V FR=RDET Y ¥ F TR T 2 HGRE
%17 o 7z. Van Liedekerke & [g] {ZHHAEHHRK D J12 045
HRESI2AL—F T3V PR—ZAEFAIZDOWVT,
BrEFA (L], FETFEFL, ], BAET AR ARE
FAORECIRAEMAL T3, Wang 5 [k 1%, BOE
DERANFF 72D T — ¥ P RN—REFIVREOB A ZEN
LTW3. Glen 5 [I] &, EVREDEE L WS XRIZBIT 2
IV Y IRN=REFTY VI ORMEBELBNL TV 5.
Bayani & [m] (35020 e RIEMDE OHEEERZRBLT 2
BOHE 7 QRS E I U CTRIEABMAL T 2 AR BIIAL T
W5,

INHDOXEEFAEIC L D, EWETFICE W T &M R
BERTHD, Lzd o> THIlOEE T 2 HEEMMZ R
e LTV Y 7FRIFMELIN TRV Z 2RI .
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4 SEBOFE
AFEDOBZLTITo 2 XIHEZ D 212 Boid €ET ML 5
MREHSEOEF b EH LEDZTFETH . ZOHHEET L
{LEBUT, Zh2hORRY|F—XI3EE, KF, Y03
DDNRTR—=RPERDZRY PZHERIEH, Z75RE2Y 7
HD T — ZEREA E D2 RRY T — R O ATRE Y 72 5
ZePEIND. ZONEOEMMN - FYMEOMAED EE A
HETH 3.
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Al z W2 NV BREMEEEROR

1 HAROLHR

RYRVEE, TNUEERT 27 3 BEIIC L - T, FE
DVAEEERER L TWS. Z0@ %1%, 2L 054, HEME
RE@tcRiExh, ERBEROMEpL R 2 LERKIEEH > T
W3, EFED X R EENT - BIEEIN O Rty & vos
7 B OMEAEHI R ET S N, MEEMIZ IRiE S
NTW3. LarL, HEFEHOEBRPIBGEEICIEKRE RS D0
ETHY, MELHEDZ ETORIM Ay ZRoTNS, —
BT, BED Al ZRHWEX V7 GOVAEEETH, RO
ARTFHORBENHEL, EBRYES, ZoTFHRERZHV
oI r5ENEE-> TV

2 WEOEM

B OAETEMRICBWT, X7 =Y a2\ X U7 EHEE
EPFEL, BUVETEE RNA 205 piRNA 2550 RNA
MEAXN TV, piRNA X, AER NI VARV Y DOHE
PMZAZLI2LoT, 77 AOREHIHEGLTWS. Zh
FTRALNTVWEX T =Y 2l Z v RIBEDSH, ¥on
WOWTIE, FMRENThN, P THEEDIRBIhTVhS
LL, ZhabBro ks icfffifbxhc, HeErHEL TV
207, FHLZEDZ V. ENEERE 2T, BRI X
7= 2R YR BEMEEERT 32X RV ERREEh T
B0, E(LERRBEED R ML A v 212k > TW5. KRIFFETIE,
Al 7a 77 2 HWTHEAETHAZ UV —=>Z7%1TW», R bL
I ZEREHT R Tu—F R T 5. Hizic R
HAEH & > o7 B aHIMEN, EAREENTHEMT L, piRNA EA
BB FIBRERIHL TS .

3 WEDOHZE
3.1 2=y bkrURbF
X7 =Y 2 BERCBET S Z e SRTWS 20 BED

RUNRIEEEEL. RNADRAT 54 ko TRR
274V 7 —L0HBHEITNE, ~HBEVWRTF FHEEER
L.

3. 2 EHEFE

DeepMind #2353 U 7= AlphaFold2[a] 1%, & > %7 EH{k
DAMREE T 21T S B TIER S Wieh, BRO XV 78
FRICEETAT2 222k T, EAKBEOTRANCD A
WwWHs AR TW3 [bl.

AlphaFold2 12 & 3 & ¥ R 7 BEEKROMAFETHNE, 2
BRsicamiahg. A7y 71Tk, RVRIBEDT—RAN—
Ame, FUHOH 27 I 7 BES L, ZE7 54 XV
FEERT 2 ZICkoT, BEHRBICED D 2R T 5.

RAD)—=

s
FREE A (AantRERT 2SR}
FH B (EaisEErmseRh)
PHE#E (FAANR—AF 47V E—)

iz, A7 v 72T, BiiFEBEADIULEHEER X -2
YEZET A AV FOBRICESNT, VIAEEETEIT 5.
25w 71T CPUBHVLNRDEH, 27 v 7 2 Tld GPU
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AR v — MBI K 52 HEMS(Home Energy Management
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&, HER7ae7E0XEREHa Y MEOHEEBE D
I, FERAFRETH 270, N H R EOFRELLEL
B, HRTRA 7 EAOTHEERSICBVWTHEL 2
BFIANSBESRBMTE L Vo MHmRDHD, LD
N—=TTIE, Av— s EBOMEEES T —2HD THRE
BFEICOVWTHIE R ED T E T,

2 BREOEN

AW TIE, A~ — b EBOFIERIEE D 515 5405 7]
DHBEN T — R BERTED LHF 5N 2TECHEEHERR
CEMAEGDE, Z2LOEYYIRT T T TILT AL R EQHE
Y52, TIANTIEELEZY S BEEEOITHRE
HEZERECHET 2EMOAIE L, BEEORFEHEDE
LB E M & fEB BRI 5 2 B RO Z Y EMGE,
HEOMEONS & ZEH T 2L F — OBRREH TR Y, Frlwv
Y- ROFEHEHIET. AT, ThETIRAIHLEZF
FErBICERRICB O TRINARERZITWITHREE T LO
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3 WROHE

AWFETIE, A~v— b EBH» /LN FIERIHEENE
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BENIERCELTRIHHETH AT AX— I iRt % 5%
U7 —2%2EHT5. REETEIHNIETDHEI NNV =%
LEELT, ERERCE VY EEAT 2 BEREEREITVL,
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HEMS (Home Energy Management System) O iZf
W, HEMS 285 L HBEEN 7 — 2 2L H L -1
ZNDHENEFE - TED, 20—>2k LTEAEDTHRN
M3, kDML N— 7T, HEMS (FESEB» B 5
N2 IR EE RO 30 7 EDRFHHEBENHRD A 5 RKEN
TEHEE21T5 FEREELTE L. AFETIE, HN10kS
2, TR T 2 2 TEDIENEHEEELTY
BB RBOREERITV, YOTHCRIEEL TWE 0%
HIRF B, FELICET LTV BB LTS EOBEHE
EZITS 2T, THoR#EEITY, HEBICEFLTVwE Y
B L Tid, 30 Z7RIE T sk RE R RIE 2 G LT, B
WHEEEHW2 Z e TITHORHREITS. $£/2, HEEEEHE
3222k TREMODAERIHIGIES.
IRFETRERA DHRICESWTHEG LETE T R HH
LT, FEFBEEOFEZIT o TV, i OME %S
TR, ERBETEEENOERMELID 5372012, 20
P CIEEREICB T 2 FFEOFHMELZ N T2 2 23T
2,

Z ZTAWIETE, WhtErodEodbr 5FREC L » A
M vy 2EAT 2 BEEERELITV, BohizHEEEZ b L
CRREFELMMT 5.

1: AEETEEE TR

HERBRICRLT, IXI70f 7R EREBATEZIIES
FTANSERETZENDLDYD, T2, 2O EHOVEWEE
TRAHOEICKMEZ X T T2RXEND 5720, ERIGHED
BHYR-TLES. 22 TRAES b] THRESATVS
SALON Y27 2 %ZHHL, TI7ANIBERX Y TFVAD
MBS BfEZIIE L7z, SALON SR 7 413, 94N %
RETIHRTRA 7 EREL BT, PROLMHDEREER
BETHE T2 H LSy FAIRRR I THREI NS HEER
g (ADL) 2> Y Y RTATHY, 2o F—xeHi
SRNVF—REPIERRETDH 3. KEBRTEZLI I TOF—X
DD ZIFL %< 72912 SALON & 2 7 A2 2 T Fitbit
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EFRHLTCT—RE2NE L. AEBTERBIEOBEICH
BLEYATLAOMERZX 312, AL 2K 21TRT.
KFEBRTEA L7 SALON ¥ 27 A3t v HH—nN, 24 v F
EVa—, F7EVY, BREVTD 400 6BRINTE
D, A4 v FEV2—), F7EVY, BELVTDT—XIZ
EnOcean Z/r L TH —"BZEFELTWVWS. DEEELYTOD
PRI EAT S .
2Ly FEZa—IL ANBLER, BE, #AHEDOILEDF
%7-912, Rohm #d PTM215] 24 v FEY a—LEHWV
2. RAFEI 2 —E, KRRV 2Tz sh
5ﬁ%ﬂmbfﬂﬁ%$m?5 ZLTHER LB ERAL
FAEEY 2 — L2 XD EnOcean /M L TH —NIZF—
&%ﬁﬁ?é.%&/ﬁﬁ&/ﬁ@ﬁ%f,40@%4v%#
H3. AEBTIZZONDIZ, 7275747 1 OBAIKIE L
HMTIREERTRAT v h—%2MD, BEEIEYIRRL v F%
3o rickh, 77747 1 ORltARE L TR 7 ~ULAE
TJEITA5E51C L7
FR7E>Y F7HHBAT—2%Z2HBU8 3 272912, Rohm Ho
STM250] Bkt v H a2 AW, LU ARKERAD 2 DDES
ATHERINTED, U FREIIERBEE SR LDED {51
HNTVE-DBRERETHHT 2 Z L FEETH L. FTIZ
WO ozt ARIKD R 7 7L — 2IZHD 1) & 7=
ATy, EoFE R 7 OMBEEREREGL, RS L
BAEATE R E — N\ ICEET 5. REBTERAA v FEY 22—
CHRT 22T, 24 v FERLUSNIZGE O RIEBEZEH#TE

x,y,z SO NEE O Z (L2 G 2 2 & TR & MPEWO1TH)
DOEMEPIIFT 5.

£ 1 BRBOBEHEEIC X 2FHE, E, Ikvo=>017T
FoRBBEEZRLTE D, FHIX 0.85, Pj#id 0.83, Myt
W 097 O FETRMTETVWR I 2R L. £ 2138
BERRTOREVEEOZE T ALY ZLORMBEPELTE
h, RV T7ILITY X LEERTIUL, ERIE 0.65, HER
0.64, AB1Z0.74 D F TR TETVWE I BERL -
FRIIORT IO, BEBRAEOEHICL VKEEDR L2k
bNB L EERLT.

7 1: Recognition Accuracy of Each Activity

activity type Precision Recall F-measure
cooking 0.77 0.95 0.85
laundry 0.80 0.87 0.83

dishwashing 0.94 1 0.97

4 FRFERESE

AEETIE, ENHERITORR 1 FTHEEE 1 HiT-7-.
F-HAREMEER 1R L, BHRI N, B, %0
62 OB - PERED TV 3.

5| Ak
[a] Matsui, Kosei and Misaki,

Shinya and Fujimoto, Manato and Suwa, Hirohiko and

Tomokazu and Onishi,
Yasumoto, Keiichi, “Salon: Simplified sensing system
for activity of daily living in ordinary home”,
2020.

Sensors,

RRWXF

(HEE5ER)

[1] HRAEIR, ARARMEFE, [LOshRE, R EE 72 59 16 (1] % 78 )
7= X ERWRENTHRRRTE, SERUEZRHGE
64(4), 2023.

(FRER)

[1] HAER, KAMEE, ILE5hE, “HEMS &h7— %% H
W RENITEIRGRFIEDOEREICE T 25Hl”, ~LF X
T4 T, 0 R BEANAL LY YRI T A 2022,
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% 2: Recognition Accuracy of Each Algorithm for Each Activity

Algorithm Activity Type Precision Recall F-measure
getting up 0.69 0.51 0.59
Random Forest going to bed 0.72 0.42 0.53
bathing 0.79 0.68 0.73
getting up 0.61 0.69 0.65
Balanced RandomForest  going to bed 0.61 0.66 0.64
bathing 0.46 0.85 0.59
getting up 0.60 0.67 0.64
XGBoost going to bed 0.67 0.53 0.59
bathing 0.77 0.71 0.74

% 3: Recognition accuracy for each activity with Transfer Learning

Algorithm Activity Type Precision Recall F-measure
getting up 0.61 0.30 0.40
Random Forest going to bed 0.55 0.26 0.35
bathing 0.77 0.70 0.73
getting up 0.56 0.67 0.61
Without transfer learning Balanced Random Forest  going to bed 0.55 0.62 0.58
bathing 0.44 0.85 0.58
getting up 0.56 0.67 0.61
XGBoost going to bed 0.57 0.54 0.56
bathing 0.77 0.73 0.75
getting up 0.73 0.67 0.70
Random Forest going to bed 0.77 0.71 0.74
bathing 0.87 0.77 0.82
getting up 0.70 0.79 0.74
With transfer learning Balanced Random Forest  going to bed 0.78 0.84 0.81
bathing 0.76 0.89 0.82
getting up 0.70 0.76 0.73
XGBoost going to bed 0.74 0.79 0.76
bathing 0.82 0.85 0.83




62

LR e 55 AT

UN | o3= il al i

Ay aGBBTLITA VARBERT—IDIFAZIVTICED

X ER LU D R

1 HEoLEs

IREMRIRD T2, T 7N v 7 RS 0 Ik | Bl il A1 2
BrY, AHHOZSMENALELTVW2 00, KR, Xl
HEIFR A DHEICBORERMETH 3. EHHRICET
F— RN, SREEHEIERYE LD SN D, SEE
CNBDF— RIHD EMPBATH 3 [a-c]. F72, BIEHK
BES GPS HEREZ i 2 7- AR S 1, Hilj0EF 7 — &
DEERENB XSk D, BT — RIS HEED < SEE H AT
DI TS,

2 RO

AR, #H 2 LR E X v > 2o & D HEIL, KR
e SSEEHS OB R T L, RS RSB R v
SAF—RETFLRT A VAT —REBNTS. Bohzdr 5
2R —HEM L7 SOB R R o k5, BitoMae
BRL, 520METF—2%2I7RAX )Y 7F 52T, KK
TEKEROIRE LR TVEREZRRL, HHORICHHET 3
CrxHET.

3 WMROFE
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2022 £, THho Y LT, H2HHOTHEERA v a
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AN, RZESH, RERBE R ORROBERT—& L, 20
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E WiTik
=1

ZorE, BREANTPRENNZEDZES wi, i =1,2,...,p
v, i =12, DX TEDLIhDHEL RS,
DEA Ti&, MREORKMED 1 2B 2WHIET, Zhb
DEA%ZE DMU ICE > TROAMNICRD X5 ITEDD I L
T, DMU o#®RMEZ27HtEi§ 5. $xbb, kHFHD DMU O
MREZ, ROWETBGETEMEOREEE LTRDH5N 5.

> vibie

O = 51—

q
L. 1
maximize

WiTik

i=1

q
S v (3.6)
—
o= <1,1=1,2,..,n
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2. 2 LandmarkDetection-Visual GCN

Because the relative position of cephalometric landmarks
are fixed to a certain extent, we are trying to develop a
novel model by making use of this structural information
based on GCN. And currently we got some results and try
to improve the model.

3 HRORR
3. 1 EfficientDet

—EH ORI EE L D RIEICHENMK T T2 05
BRMBHIX N, Augmentation 12 & 2 fEE DM _LIXR 507
bDTHo7. FIRTIE, —BRHEIEVREIRIZOWT, F
HREEZBLZ 115 mm KETRMRA B LATETVR
V., ZHUIETNLVORAEIET—&ty FORA, MHL X
S LTWARERIC X 287D 3 EORANEZ N 5.
3. 2 LandmarkDetection-VisualGCN

r Ve

1: Detected landmarks visualization

Figure 1 shows the detection result of our VisualGCN de-
tection model. The yellow and green points are the ground
truth and corresponding 19 predictions. The test perfor-
mance is presented in table 1.

5 1: Test results

Successful Detection

Rate Mean Radius Standard
Error Deviation
Error range imm 2Zmm
Public
55.54% = 86.39% 1.19 1.27
(19 landmarks) mm mm
Dataset
o]
urs 4474%  7341%  168mm 2.09mm

(43 landmarks)
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DIE (SVED SR RIED h s L Hiffxh 3).

BESEORH S5, LFO & 5 % HESIEL B Lo 7
Frbb, FE»SEL O KO BSOS ERRRT S
BRI HNT, MROMBBOER D, MO (FHICE -
TVBEEGIE) 205, [ UALEYIOR R & BT % 4 AT AEM:
BHHY, FHCXEHOMGR, KO+ —H RAE, @k
ERE—TH 20500, EFECEBRRERNTH S Z h17m

hofe. Sk, BIGT 3 BEEOREEMI T RE L 2%, WD
TRE 21T 5.
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[a] X. Wang, J. Li, H. D. Ha, J. C. Dahl, J. C.

Ondry, I. Moreno-Hernandez, T. Head-Gordon, A.

P. Alivisatos, ”AutoDetect-mNP: An Unsupervised

Machine Learning Algorithm for Automated Analysis

of Transmission Electron Microscope Images of Metal

Nanoparticles”, JACS Au, 1, 316-327, 2021.
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[1] T. Hashimoto,
I. Hisaki, ”Single
Cocrystals of Hydrogen-Bonded Organic Frameworks”,
Angew. Chem. Int. Ed. 62, 202215836, 2023.

R. Oketani,
Crystalline,

M. Nobuoka, S. Seki,
Non-stoichiometric
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XARERF ARYT MILOKIHFEZ ICED < FEKXT/NA XD 3 RickEER

1 HROER

b T VY RXPFENRT R EORERLERT N AR
BENDE - RGEEREICHET 2FEL LT, XBEYTE
(XRD) iZR B R VFHEFLEE o TWa,. LAL, BED X
ME—2P A 1 mm FEET, 378275 —1DTF A
AENEOR 2R L THEST 2 Z e B L2 -7, XRD
DRT Vv L E5|EHT 7 Tu—Fr LT, WIFEEE K]
FohogcickFErsEE GEIF] 426 s g (53] &
#7 L T Emis% SPring-8 I2BWT 3 XotH /B —4 X ##
[\47i% (3D-nanoXRD) ZH D fHA, BES NG HRE 7 L
72 3 Rt OS2 ED T E 7 [al.

2 WEOER

WFgeRFRE K] U sk SPring-8 iICB1F 57/ L — 4
X FREHFAE 2@ LT, 134 500 nm O 3 RICZERH 3 RAETH
B 40 J7 D X BREHTARY PLERIRL, T4 ANFDOE -
R a7 Wi RT3 2 HMT O BIFICE ) flATE 2 (K 1). AW
BT EEFHT 2 2 e TERBBOF—2@ETax %
HITR L, ZHECTIEtsEE L s o 2BER 2RSS EE D < W
JE AT I PRI T 3.

3 WROFE

XRD HI5E TRAEFHOBANE - 1 - RipEHRE KL 7z AR
7 MVERISTE%. 3D-nanoXRD TIEZIDARY ML % 1
500 nm DRZ LMK L, T — XTI & > TRIRLS
32T 3R 1T S, WEREE K] &, /9
ARZENX LA X B —L2 7T FFHIC K 2T X i
DEREHAEDHE S Z 2 T 3D-nanoXRD HIEICE D HA T
/2. ZOMR, VA R¥ v v FHERTHONZELT L2
=2 4 (AIN) ERAICHIRE I N2 ESH D 3 KoK IR IC
BHILTWS., LeL, 1RZEVITEHEINE 2T P LE
Bl 40 HeWKTH 12720 FDFEFHAM Z 2 ITHL <,
ZNETEARY FLVEEMLIESZATY -2 740w 7407
T37 70 —FEFo TV

Z ZT45ME, FEREE [MK] 12, 3D-nanoXRD D AFREH
EF =L, TEWEE 7L 2Y X408 & 2 E#E - &
KRN 70 b a Loz I HAR. ZhICED, B¢
KR MRy 27 2750 TW R T — Z @ O KB HIR %
AR T % 2 LIRS, BREEEZ VTR ARS FLEED
SIBERRREEZMH T % 2 2 T, 3D-nanoXRD O
PG 7 SEBFE O KIE 2 i & HifFC & 5.

AR (GERET2AWTERD
I B CGERELZEREZERh
4 BZ (JASRD

W fE#— (EDD

BERY b

1: 3D-nanoXRD DX

4 FREALR

WRREE (FK] X, SRREENFENL A 4 — RicmT
T AIN #&# @ 3D-nanoXRD HIEICHW DA TE . FOLEHX
44— FOXWY M LR E LXE 5720, AIN NHHICE
A7 F / MEPHEDAENMEE L Ro T3, /I
o T E N 2B LITEHERE - RIGDMEFEST 222 h
HMohTED, ZOEENRHEDL T N4 ZRER R T
HELFHEE LoTWV3.

AR TIEE T, nanoXRD HIE DFER % FRICEDWTH#E
W3 270, EiEETEMBIBIE (TEM) 1 X 2 MG mNT
BEMLz. ZOME, F/ WEPFEL T 2GR 22 LR
DL, FEREEHIESF /) SZ =V IMTOBRICKE K
BFT2ZeDHELDICR -T2 [2]. &5, TEM IZX > THRE
AN EAFEOMMEE DR SMELX, 3D-nanoXRD BIEHR
RICBU 2B - EFOBEH £ ZHNIC—HL TV,
MEDEWERERBRRICD 2 Z 2 WD TRENT:.

T, NEYREREEEF VoMM X3 a b a
JVDOWENL ) WA T, Bz USRI & B RITH T v
'Y X 2 Uniform Manifold Approximation and Projection
(UMAP) offHICE D AR, #IHiE e LT, "4 F54
FRHEREETERLZEAH Y 2o (GaN) R L,
2-200 B £ O 2-202 EHTIZOWT, 1w m BFRTE 1271 A0
nanoXRD [E#r & —> % 2 XItEINTHIZE L, UMAP 12 &
27— RN EITo7, cBiBLY a il FEBDOTm Y MIZ
DWT UMAP TRITHIHZITo 722 25, KELHGFT22
DIN—FWHHINBER e ko7, B, ZThd 2200
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Z NV —71%, nanoXRD JIEEFREZZHFME7 + hLI Xy
U REMEETBE LB, BH-Bay b7 A B HER
EENENEL —HT 2L R o, DLEOK R
5, GaN BABH O F R F 2 18 FEREL D23,
UMAP fBHTIC X > THIE XA TW3 Z 2RIz, 5%
Ffhoo Fay b EDTHICHMRBENTZED S 2 2 bz, Fl
NI BT % 3D-nanoXRD JIERE R DM & HEARAE % s X
3.
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[a] K. Shida, et al., ”Microstructural analysis in the depth
direction of a heteroepitaxial AIN thick film grown on a
trench-patterned template by nanobeam X-ray diffrac-
tion,” J. Appl. Phys., Vol. 123, pp. 161563-1-7 (2023).

[b] Y. Nakanishi,
Analysis of Vapor-Phase-Grown AIN on Face-to-Face
Annealed Sputtered AIN/Nanopatterned Sapphire

Mater., Vol. 52,

et al., ”"Micro- and Nanostructure

Substrate Templates,” J. Electron.
pp. 10348-1-10 (2023).
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[1] Y. Nakanishi*, Y. Hayashi*, T. Hamachi, T. Tohei,
Y. Nakajima, S. Xiao, K. Shojiki, H. Miyake, and A.
Sakai*, ”Micro- and Nanostructure Analysis of Vapor-
Phase-Grown AIN on Face-to-Face Annealed Sputtered
AIN /Nanopatterned Sapphire Substrate Templates,” J.
Electron. Mater., Vol. 52, pp. 10348-1-10 (2023).

[2] T. Hamachi*, T. Tohei, Y. Hayashi, M. Imanishi, S.
Usami, Y. Mori, and A. Sakai*, ”Comprehensive anal-
ysis of current leakage at individual screw and mixed
threading dislocations in freestanding GaN substrates,”
Sci. Rep., Vol. 13, pp. 2436-1-14 (2023).

[3] Z. Zhang*, Y. Hayashi, T. Tohei, A. Sakai, V. Pro-
tasenko, J. Singhal, H. Miyake, H. G. Xing, D. Jena, and
Y. Cho*, ”Molecular Beam Homoepitaxy of N-polar
AIN: Enabling Role of Al-Assisted Surface Cleaning,”
Sci. Adv., Vol. 8, pp. eabo6408-1-7 (2022).

(FEHER)

[1] Z. WU, Y. Nakanish, Y. Hayashi, T. Tohei, Y. Imai,
K. Sumitani, S. Kimura, A. Sakai, ” A nanoXRD Based
Analysis on HVPE GaN Structure Combined with Ma-
chine Learning,” 2023 455 70 [HGHYBYS 2B A0
%, 15p-D511-3, Mar. 2023

[2] Y. Hayashi, T. Tohei, Z. Zhang, H. G. Xing, D. Jena, Y.
Cho, H. Miyake, and A. Sakai, ”TEM Analysis of MBE-
Grown AIN on N-polar Sputtered and Annealed AIN
templates,” International Workshop on Nitride Semi-
conductors (IWN 2022), Oct. 2022.

[3] Y. Hayashi, T. Tohei, K. Uesugi, K. Shojiki, H. Miyake,

and A. Sakai, ”Crack Formation Mechanism of Sput-

tered and Annealed AIN On c- and a-Plane Sapphire,”
International Workshop on Nitride Semiconductors
(IWN 2022), Oct. 2022.

(Zofth)

[1] [cERsE] RIEN, BEFEEH, Yongjin Cho, Huili Grace
Xing, Debdeep Jena, =EH A, HHH "EHE AIN 7~
T = OERIELE EFTNA R, BRFES TERE
LEPEERTL 7 b a2 ZEM L /RS 2T AADIG
FREHMEZES (55 2 #)) |, Dec. 2022.

2] [ RV Y —=R] KRKY¥ ResOU, =EHK¥, a—xL
K% T6 GHOE@E Y —F 14 A~ | N ffET GaN on
AIN Z{FcRITHE 1), 20224 9H 10H

AEES)

[1] 2023-2025, BIEWFSEE B E EBWE B, T/ v —
2 X RREHTIC & 2 RBIRTNA 2D 4 RITHE T,
23H01447, (RF) WG, (5H) SHEE

[2] 2022-2025, BIETIERIIAS EIIETERIL B, T
DOA~T afEERIEZFA L7z GaN CMOS £/ V> v 7%
AR OBARE ), 22KKO0055, ({%R) ME/r, (71H)
AZERRER, EAIRSE, EA4ARIA

(3] 2023, MABIEEARELM ] BEEBIR, TE2{LA oy
AVTLOE - WLy Y=7 V2 k2 3REY4 Y
o LED HEMRORFE) (IR wEN, (i) AL
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Al, EIRET A IOREERT /AT L OHEIDHE < EVEELEVIDERK

1 HEoER

REFFEE OO VEGERF L 28RS ~ 4 7 nilk e &8
F 7 KL TRl % v 2 EiE e a s (KD &, kT
WHART I 2B ERVERNEMTHD, h—Kr=a2a—1+7
APHINT WD S, SHBARKETI2EZO605 [a]. L
L, IERLHNOEE R GRT 270121, ERIEDK
RSkt (BE, RIOH, WA, A R, RO, B
o, BERMRLY) Wi, v A4 2 uBEoKRuS (=4
ralEoORE, FERED, WRETHT, MEE, MR, 7
SEER B, BIR, EX] kYY) 280XV Z2LOKE
ST ONWTHRET T 20 ENDH 5. BRI, ARSI
JRININS 2N 5% K DRGSOV THRETL, ERD RS
REEE (RIAZH Yy 2HH) L, EEPOIERICKE R
BHZ 3NN E R, X5 ICERPERTEZ. Lal,
WRDFERD S, FERMNCZ L OEBRPLEL 2D, RENRS
MNEBEIELZT TR, 2LONEEZET . ZhoIEAE
FEM ORI REHE LTETFLN 5.

FIRST EXAMPLE OF
PRODUCT SELECTIVE MICROWAVE REACTION

X L NRFR
JE i i
R R T R l’_T

Bl +- | plate i

N b
AZRTNH -Q._d'_ﬁ CONSINUoUS

P
Dy

L

d | irradkation typa
fa & microwave

A2 P
oot
R’ T

chemical spocies
having dipole moment
sovaciivaly achivaled Dy mucrowave

K 1: v4 7nlEe®|Er/ N1ERHW2 KRG

2 WEOER

AL AL, HifERS~ 4 7 vk v $EF /Ao A
Wb, EMEEEYOREHAMEARIEE IR L SRS
5 RAME T 5.

Tibb, AW, REKWRE S DBHF L sk~ 4
sujge Al LAY, v 7 uERICCEELE 25
FOSIENRE - RIGEMICOWTHRNICHRIET 25D TH 3.
CNETRVWEENEN 7L DD, KRUIFEOHMAIZTEEK
B Lo, LaL, SHE~A 7oz @Yz s

A% SE5h GEERIZERD
s B (EREETZERD

B TEL (RRAKXEAVOF) 2, Al toHEic X
b, BRERICBITS Al o~ 7 uikoEERH (JERET
AT ERNITIE) DFTREICR 5.

3 WRDOAE

~Arnge T RT F—RELz &) ZHVWK
JEIZDWT AT THWAHET T — X ZINE L (BRI XA —&—
TR, EREL LTEsbs 2 Z 2T, RAIDOKIEEED
MREFHT 2. BiLEWoOREERETIFEREELT, 7
77 ORIFEHOBALZME T2 (T X —X—THH).
3.1 b=

FH 5132019 g, EHRBPAHE A I 0K RFTIT LS
J BT 2 W87V — LD U H Y R 7Y —$R-E i
By TV IRIGERELTWS b, KRIETIE, ~4270
WOWNEIREED ZHMTT LV IEEMZ S Z T, Kb
DIENMELT VAT Iy TV Y IRICHHETT 2 (X 2).
INEETURIGE L, FERETOTY bY —i2BI) 25 -
TR - RE - KOG - ~ A4 el - TV IEOF IO
WTHET L, Boh3EmoliRz s

PhCI SGIPd
1 Al foil (G) SGIPd
(0.25 mmol) (Jﬁgiﬁﬁa) »4/)
N .
PhB(OH) Ph—Ph
2 solvent (B) (2 ml) F °C, 24 h
C°C,Dh  H,0(@2ml

(0.375 mmol) cont. MW (E W)

X 2: EEES~ A Z a5 O L F KTl (SGIPd)
FRHWREATV—ALDVHF Y R 7)) —BAR—E/H Y TV~
VAN

3.2 HEICKZENR

K 2 WR U RS OEE - 1RE - IRE - KO - <4 278
W - 7L IEOHEEE Ty L, FEENEOEISA
7RO 7V IEORERMEL L TER L. B, HE
PR, TAIBEIEo2bDE L, ok ozbDE 0k
L, BESKIGRE, ~4 7uEBhdzoBEREE 7oy
L7

4 WHEMR

X 3 DFEREZBEANC L7z 25, UFD X5 R2IKR H
ERD 2 13 EROBRXBEr Nz, <4 7 0 DOBRBDIED
0.782227778, 7L 3 (w4 7 nERINEZHEAR) OFHDIE
D 37.77681046 L 2> TWBZ b b, v~fr7aiothe 7
VI EOTMMBIEEM LICFHF G L TWS Z e R TE k. 2
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% 1: M2 ORICITBIT 355t

o)
=)

130 | 0.5 [ 60 | 130 59

[Re]
—_

130 | 0.5 | 60 | 130

PO
]

128 | 0.5 | 60 | 130 43

o]
(98]

entry (&£ A EE B C D E F G H

K5PO, | K,CO4 |Na,COs5|f-BuOKCs,CO,| NaOH | toluene |p-xylene| °C h W 1€ Al
1 1 0 0 0 0 0 1 0 110 | 1.5 70 | 110 | © 1
2 1 0 0 0 0 0 0 0 117 | 15| 70 | 130 | O 2
3 1 0 0 0 0 0 0 1 128 | 1.5 70 | 130 | O 96
4 0 0 0 0 0 0 0 1 128 | 1.5 70 | 130 | O 0
5 0 1 0 0 0 0 0 1 128 1 1.5 70 | 130 | © 92
6 0 0 1 0 0 0 0 1 128 | 1.5 70 | 130 | O 21
7 0 0 0 1 0 0 0 1 1281 15| 70 | 130 | © 73
8 0 0 0 0 1 0 0 1 128 | 15 ( 70 | 130 | O 92
9 0 0 0 0 0 1 0 1 1281 15| 70 | 130 | © 68
10 0 1 0 0 0 0 1 0 9 | 15| 70 | 100 | © 20
11 1 0 0 0 0 0 0 1 1281 15| 0 | 130 O 2
12 1 0 0 0 0 0 0 1 128 | 1.5 50 | 130 | O 2
13 1 0 0 0 0 0 0 1 1281 15| 30 | 130 | 1 42
14 1 0 0 0 0 0 0 1 128 | 1.5 50 | 130 | 1 99
15 1 0 0 0 0 0 0 1 128 | 1 60 | 130 | 1 99
16 1 0 0 0 0 0 0 1 110 | 1.5 70 | 130 | 1 73
17 1 0 0 0 0 0 0 1 130 | 1.5 70 | 130 | 1 56
18 1 0 0 0 0 0 0 1 130 | 05 70 | 130 | 1 67
19 1 0 0 0 0 0 0 1 130 | 05| 70 | 130 | © 10

1 0 0 0 0 0 0 1 1

1 0 0 0 0 0 0 1 0

1 0 0 0 0 0 0 1 1

1 0 0 0 0 0 0 1 1

120 | 1.5 | 70 | 130 62

2L, SEOHEIEZY YRV e S ETRER
ZLK, 500 E»HE, ARFHCBWTHEHAL TV
WOARIISIZAFE LWTH 5 S A EE R sl cE 2 b
FTRBRVWRY, SHBRESRIFEFEOURPBETH 3.

H = 50%A[1] + 92%A[2] + 21*A[3] + 73*A[4] 4 92*A[5]
+ 68*A[6] + 11*B[1] + 37*B[3] + 1.0%C + 29*D + 0.78*E
+ 0.26*F + 38.¥G - 298.5460698

5| AEk

[a] Toshiki Akiyama, Takahisa Taniguchi, Nozomi Saito,
Ryohei Doi, Tetsuo Honma, Yusuke Tamenori, Yuuta
Ohki, Naoyuki Takahashi, Hiromichi Fujioka, Yoshihiro
Sato, Mitsuhiro Arisawa, ”Ligand-Free Suzuki-Miyaura
Coupling Using Ruthenium(0) Nanoparticles and a
Continuously Irradiating Microwave System”, Green
Chem., Vol. 19, pp. 3357-3369, 2017.

[b] Makito Yamada, Yasunori Shio, Toshiki Akiyama,

Yuuta Ohki, Naoyuki Takahashi,

Mitsuhiro Arisawa,

Tetsuo Honma,
Kenichi
Suzuki-Miyaura coupling reaction of aryl chloride using

Murai, ”Ligand-free
a continuous irradiation type microwave and palladium

nanoparticle catalyst: Effect of a co-existing solid”,

Green Chem., Vol. 21, pp. 4541-4549, 2019.
RRWF

SEER)

(1] R5-8, R FEBI RS £ B, THERKUCZRAS S
F A4 7 VDR B FLEOEETTE), 23H02628,
(&) AEDEEL, (048) Ofe A

(Z Dfth)

(1] BARZMIRE S EEHOTEEER RO24 B4 EY —2
Tay 7, NdgE~ A 7 nike 8|2 iz v
% RISHHTE & BRI FENDICH 1, FEDEEN
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FHRICEI T B

1 HAEOLR

L —HF — R EFAER L TWw 3 KB L —F — LFEX T
X, V=¥ —>avy rOROEBORIEICKMEET 3729,
RIETRER > ay MUE—H®P7=D 3> 3y bR LERTHS.
—Eloray MRETDH, FHEICE > TRERERBERICK
b, ¥av bORIIERA EBKEL —F —FEERCB W THRICE
HTH5.

L—HF—tHHOWA%EITS 72, LFEX TIIEBEE LR R
AvFLTHALZ by E2FHLTED, ¥4 7 FrYOH)
ERRDY a v MERODFRKETH 25650820, 47 bry
WEIER RO R T 2R HRTD & FHICE UL, Yk X
VFFUREITS ZEMARRICRD, R LTy sy PO
WRMBH XN,

o fizk OEEETIE, VA F b a v OBV g »E
BHRT 22T, H4 7 F Y OBFORERAZIToTE
7z [a]. AWFFETIE, BERENTEZHEEEETIT522 T, 74X
Z L CERANCHINT T 2 BisE E o Ty 7 —X2oHuz
HZEPRENEROTHT TH) OMiAORE % Al £k
FlgszrzHiET. R ¥F—%2B57-008HM0—>
TH2V 47 baroREmPllzHatgie LT, L—¥—
BEOWE, KBV —Y—FHROBIEM LIHF5EXE2 LS
W2 AT B OFTER % ED .

2 WEOEM

AR TIE, ¥4 7 barpsEInNTEREHEM L
DBMPET—22IEEL, FEEEICXL2@HhEiTo>28i
X0, Y4 7 ruroREMTHITFEEMEST I 2HN
LTW3%. BROKRINT—XZDHDIT K BTy, AR
b VIRAT % 4T © 72 D87 — 2R 27 N OVEHSR T ERIENT & 1T
SN EMELE T 2 2 2T, ik FRoske Bigs
(K1), gETIE, 7-XNEBLST -2ty b OEfHicD
WTHET 3.

3 MROFE

A7 ba FBEENZAEH T 224 v FTHD, B
ELM Lo THhHINLBREES DT PENT 2, 5
AL o TRL—F—HEEBDY a v MREIZORD S, KRHIZE
T, ¥4 vu>D54 794 27 %2ELTHIBEREFKO
e L, MERREER: Z LI 3 HLoRis e EE
FENC X D EGETCiME T 5.

BIER R OB EEIZHE AL 22K e T 2 2 oz D i

Law King Fai Farley (L —% —RE0H5EFT)
RBR HR (L—3—RPE5%ERT)
WT Bz (IEWmEEIERD

//?—ﬁﬂi'ﬂﬂ ‘\\//fﬁﬁagu;a$m N
Eg=b ;i
=
Bire L TCRERE

FELR

] » HiEr— 5

2

NT =Y L

M

'sF = Za-FNFy T2
T, mp Eer—s| || T e

X 1: REFFEDFN

MTHYH (K2), FHlEN-EBREE T — 223 T2 xR
Z50NNEERE r Bbhs., ZOMERRRT 3720, AWk
TRERBETF— 20D HIC, ABEMARZ PLDZ S 712
RIE2EEIC X B HERFENT 21T O WS, WG 227 F oL
R EHABRDLEET 7o —F 2 RETE. K7 Tu—F0FH
WM ERAEY 2729, BIRBEHOEGR - RV — 227 FLOE
BOW S 5 FNFIEEEE I L 2REGTHZEITD, AR
7 MV OB DD 5.
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X 2: BHBFED 7 — 2l

4 HRERRR

SEFIIARFFRDETH 2 HEEE T & 2 BRI %2175 7=
», YHETENEMATRERENHa Y Ea—2% L —F—F%
WHEFMCEA L, RV —F —HEORMZENC Al EifieTE
A3 28BREEHEITo. 47 rrroREFGTFHNCOWT
X, LHEHFHOTF —XINEEI{To7. 47 borofREar X
DEVKEETTRF 2720, LFEX L—# =224 ¥ — 4%
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B EFRLORD 10 ERIFEDF— X2 IRTINEL. Zh
WCEoT, I TREMERIATKBUERZITo7-H 45+
T, A4 794 I NVEERKEDIN—F 57— XD L
7=.

5| Ak

[a] K. Masuda, T. Inagaki, C. Kondo, T. Sakurai, Y. Otake,
T. Kimura , S. Nakazawa, “Countermeasure of Thyra-
tron Related Troubles At SACLA”, Proceedings of the
11th Annual Meeting of Particle Accelerator Society of
Japan, 2014.
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1 MROER

KT, EMBIEMZEE & RALT - PP
EDWMBICELD, FEEE, REREUMMEE (GR(LE)
%, BB 5 RICIHEME B L 2 BT - Y
HEEER, B IO OMZENEH S8, ERIEL L
ZHIELTWS. REN#ES 2 W RAL T - AR
BT, ERTAERINIE y 77— X DI - ILH & ATy
i3, EELMEERCTHS. T/, ERZFTEHHIEETDH
570, EAEETEBREBLZHEL, RBoMRLENS L
HRETH 5.

INETID, AR TR Y 27 bTIE, BB E O
WA KD, MBHEEREBRICBT 5 AINLER S H R ALER O PR
bR, EBEEEHIEEMERA L2 R L TER. SRI LI,
BRI SERAIIRF S 5.

2 WEOER

AFED BN, BT - FEFEWEYER, BXUZ0HM

TP RHTHER S WA L, 28T — X o MEER

b, SR ERZ e THB. IEEERWEENT - HFP

VIEESEER T,

1) MEERIC X D B — LK - HZEEREITV, ERTER IR
T RBDOKTHHERTHET 3,

2) PIE SN REOEER T — X 2EMT 3,

3) FHENLRE T — &%, MFOTILE—IER, MVEER
ANZEHT 2720 OEIFALE, R E1T S,

4) FHE - WIE - BEREShZERT —X0krD o, 7—XfE
i & h 55 B4 2,

2TV, YHEAR I X=X 2HE, TET S, Fild, Lo 1),

3), 4) BV WA ORISR, IsasHEEN, Lo

T — R (BIE 7 — RERIE, FER, 7 — XN OBR%E

BIToTE. 2021 EHhHIE, ¥5I12, AR—REIT VI %

BALRT— RMHTEEZFRICERL, RBEAREZEDTH

3. L EopREED, IMESEBRTRERM L 727 — R L

Iut 2OMWEEA EE BT

3 MROFE

FEFII PO IO 227 MZOWT, R ERM L 7-.
3. 1 #WWER%EBVINERFEORR
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BT ASAR, Linac MO AR L2 BEEY LT, H#
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Al EF (RCNP/KBRANKRYE)
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EA#EF ADS/FUNTHRE)

2B AW IR S X 7 A DB (I#E o RE (AT,

V— ABHEDDDRT 7Y ¥ IEBHADHFHE) 2175.
Linac /%% OERFAEII LA T ORED H 5.

o FECEHET 585 X — XD L (~O(1000)), HHEAH
BHETH 2. 7 XA —XABORBEILOESLREED, M
HEHEIR B OFREIC X > TR 3.

o NEZREAASER O EZLRIRE), MW &k 2 W8S, B’
BZECE U T, WRHEEFHRETONEND 5.
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[2] Tomoyuki Kajiwara, Chenhui Chu, Noriko Takemura, Yuta Nakashima, Hajime Nagahara. “WRIME: A New
Dataset for Emotional Intensity Estimation with Subjective and Objective Annotations”, In Proceedings
of the 2021 Annual Conference of the North American Chapter of the Association for Computational
Linguistics (NAACL), pp.2095-2104, June 2021.

(3] e 2. “WRIME : TBle BB OREREZMNEG LLHAE T -2ty 7, BAFFELH, Vol.28, No.3,
pp-907-912, September 2021.

(4] EWEA, SR, BOLFE, REE 2, e, KA, EER, RE—. ‘T8l B oREmItE o9
DHAGET — Xt v b, SBEUFERE 28 MIHFERKRE, pp.1495-1499, March 2022. [EHFIEGE]

[5] Haruya Suzuki, Yuto Miyauchi, Kazuki Akiyama, Tomoyuki Kajiwara, Takashi Ninomiya, Noriko Takemura,
Yuta Nakashima, Hajime Nagahara. “A Japanese Dataset for Subjective and Objective Sentiment Polarity
Classification in Micro Blog Domain”, In Proceedings of the 13th International Conference on Language
Resources and Evaluation (LREC), pp.7022-7028, June 2022.

(6] ARG, RRILAEE, HEJRE .2, —E5, KT, EER, RE—. “E2FoMEBEREZ HWRIEHEREE”, A
THIBEFRE 36 MLEKE, pp.1-4, June 2022.

[7] Haruya Suzuki, Sora Tarumoto, Tomoyuki Kajiwara, Takashi Ninomiya, Yuta Nakashima, Hajime Nagahara.
“Emotional Intensity Estimation based on Writer’s Personality”, In Proceedings of the AACL-IJCNLP
2022 Student Research Workshop (AACL-IJCNLP SRW), pp.1-7, November 2022.

*1 https://github.com/ids-cv/wrime
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OHEEZRIRMELTBD, BhrSYy FOFEIHET7 4 — AL R LTOFEHZ#HEL TV FETH 5.

EEH* v o NZAORFET 1 — L R (R
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BRAEETEA~— M2 (Society 5.0) TlX, IoT (Internet of Things), "R v +, ATHIFE (AD, v
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EHZHEBRNZEDOESWVEEZB 52 DTE S, ABTOLHEOEEZHIEL C05. RIS EETIE, &
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AFFHARFHETIE, N4 DEE - BEHEHRTH 58—V F)L - AL R - La— R (Personal Health Record : PHR)
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6.1 AEMNEFE—LIGAERAFRTOIS L
6.1.1 #E

K7y 7 ni, #HE, B BREEOTEHOEEEZNRIC, B — 20zt IRETE \MEERT
5 5 F—HOBMEHEAF 07 4T3, EHRNHND by TR - B 0#IEIC X 27V X274 2BLT, &
T v — OB 2 Al U SR ERREHRPRERERA~Y — MEROFEBZHES A\M2E T e 2HE LTW
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6.1.2 AUFxaSLEBE

KREIRAKEN DBERL R & 285, B — 2L ENID +y TR - R DI E2H Y 25
LZBLT, ZRGHEBREZEL I TEEY. fRHERLULICON RS (HNHE) iEsbEiE R <E T omZes
5 WHE) 7z Y, ROEEEPEPESEC X2 HAMEZ B LT, @EREMELE 20T 2R3 24, EERC
HHTZY) —X =2y TRMRISCHITET, ARy bV -0 R 2EI KR Z2/OoNET.

6.1.3 WHFEREEE

TRV T4 70T 4 TEETIIEM A EEEREHE OHER a~v2HY LE LK. 202341 A4, 5 Hiczh?
N4 a~vTORBLITVE L. ZlEREMI 144 TL.

WEIZOWT, BRZNRE LT 4 =77 —=V V2 REBINICERZ L ZHNE LE L. B TEEIENERIG
R, GRS E RN Ltk EBEICY —Ra— FEHiAaETL, HEMEZHR e THET 2w iihe LEL
7o, WI¥EDTHIZ Python OEMED SEA 2TV, H—RXALHBET — L5 5BHEOHE XA THIRE 7 — L DI
HoT, X—=k7trY, wAFLAY—r—t T bu> (MLP), BAAARE, GBI, HEBEE, softmax B
%, optimizer, #WFH R DHANBME LB TEL X5 LELL. £z, @EHECILS, EEEE LA
XE 270D HEE LT dropout % batch normalization 72 ¥ DFEZEHBFICE D ANLFE L1z, 2Dk, EEMARN
B LT, AAREGDET VTV X L2 HWT, BEEEIC X 2 EMIEE G EEMREGRO 2TV, R~y
TOHS), ALy bR 7 BFHEEITVE L. XHICHRENLIFEY LT, skip connection % JGH L 72 HI{HD
denoising ®°, ARZ +A T LI X o TZRITEBILENEFR T —X D CNN IZ X 2778, GAN 2 X% MNIST
B{§ T — ZAEREITVE L. IOABIOMENA TR, LidOEB D, denoising, B{§T — ARSI S, VAL
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M BRE1 Python DFRE
F—vU—FFREREMEE, CPU & GPU, Google colaboratory
% : Python ORLEEIE
MRBI FEEEHOER1
¥ —Y— K ! Perceptron, MLP, MNIST 57 —4&, softmax BI%, 18RI, DM TIE, AV RREE
Y ARk A
F3PREL REFE OEE 2
F—U— R HT—&, MEET—&, 7R MTF—&, #@%%, Optimizer, Dropout, Batch Normalization
#E 1. MLP T MNIST 7— & %4583 %, 2. Dropout % Batch Normalization % {5
4pREI BAAA=2—F1 %y b7 —2 (CNN)
¥F—U—F . BARALE, SV, K~y
{#H% : CNN T MNIST 7 — & %2535 3 %
SRREI Z7BRANY F—y a3y 7 —&ikR
F—U—F:r7nANYF—vay, F—&yEEE, CIFAR-10
HE 11 7aANYF=aryRfS, 2. 7T XREMES
6 BRB1 VGG16 R ¥ OFEHE TN IR 2 W EGIH
F¥—7—F ! ImageNet, VGG16, InceptionV3, #if¥%, AL v X277, F{E, Grad-CAM
HE 1. VGG16 riEEE 2 AV UREEGZ 7T 2, 2. Grad-CAM % - TE 7 /L0 B iz Ak
7PBRE1 H{RD/ A VXY a v BEREDHE
¥ —7 — I : skip connection, Noise2Noise, PSNR, SSIM, #f#{%, A7 +tws'7 24, SE 71 v 7, Global
Average Pooling
HE 1L ZEE/ AXMINMcE BT -2ty MERE VARV KT ay, 2. BET—X% CNN THHET 5
T8PRE1 GAN Z W7 EgREK
F*—7— K ! Generator, Discriminator, DCGAN, Pix2Pix, CycleGAN
% DCGAN % F\7z MNIST Eiff 7 — & 4R
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7.1 Second SCAI-IDS Workshop for Future Collaboration on Al

2023 3 H 20 H, YVERYXK¥ (77> R) ® Sorbonne Center for Artificial Intelligence (SCAI) &7 —& &
V74 70y 74 7EBICE2 7202 ay T8 T7 I VR RYDYLRY XRZCTHELE (K1), 207—7
¥ a v F 2020 4 5 FICHERE S e Y VR Y R L KIRRFE DO RAMZRIBEIC L 2 b DT, Rz Al 7B TOR
K[ 72 FEFRFZE R AMBSTRICTANT 7B D # A 2 72 5.

2 B HORME L 2 2 5ENEFIC AT DERBEGADIGH%Z 7 —~ & L, SCAI ® Deputy Director T % Prof. Xavier
Fresquet & IDS OEFREETD & 2N 2 NOMMOMEDFHL H -7z, 2D, SCAI & IDS »hroxhzn 34, H
—HRCIERE S I E RN 2700 (K 2). £/, il b A e LT, mifdfichaE s 2 My 4o
Ya—bb=2dFEML. 3BT O 6 HOFENEHEOMAICHE T ZWHERREIT, IBVTEHOEMER L5 a X
VERME RS, ThPNOMERIF IR IER L R-oTED, SHLMRNCHEB LW EZ 5. /2, HL
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Program
Day 1
Opening
10:00 Opening | - Welcome to SCAI (Prof. Gérard Biau, Director of SCAI)
10:05 Opening Il - Thanks from IDS (Yuta Nakashima)
10:10 Introduction to SCAI (Dr. Xavier Fresquet, Deputy Director of SCAI)
10:25 Introduction to IDS (Prof. Hajime Nagahara)
Al and Medicine 1
10:40 Transformers for medical image analysis (Nicolas Thome, SU)
11:00 Explainability matters in medical applications (Yuta Nakashima, IDS)
11:20 Al and diagnosis support in colon capsule endoscopy (Andrea Pinna, SU)
Lunch
Al and Medicine 2
13:30 Probability-based machine learning and medical applications (Prof. Hideaki Hayashi, IDS)
13:50 Interactive machine learning: Design and applications (Dr. Baptiste Caramiaux SU)
14:10 3D cell reconstruction from multi-focus microscopy image (Prof. Hajime Nagahara, IDS)
PhD Student Session
14:40 Inference time evidences of adversarial attacks for forensic on Transformers
(Hugo Lemarchant, IDS)
14:50 Estimating the registration error of MRI brain data based on regression U-Net (Student at
SCAI)
15:00 Gait Spoofing: Generation of Fake Gait Silhouette Sequence from a Single Photo with
Masterization (Yuki Hirose, Grad. School of Eng.)
15:10 Multimodal representation learning for precision medicine (Louis Simon, SCAI)
15:20 Deep sensing for compressive video acquisition (Michitaka Yoshida, IDS)
15:30 Image Analysis with hybrid Al for digestive endoscopy (Garance Martin, SCAI)
Free Discussion
15:40 Free disucssion
Closing
Day 2
Lab tour
11:00-12:00 Lab tour to ISIR lab.

X2 V—2rTay7DrarJ A,

BRI EORE L EOAY — 27 > a v 71X, BERNBIMZRICET HE s, Kv—2r2ay FTRSR
IR 2 S H5IEL TV S ZHERRL, V—2 2 a vy TRTRIC, KIRORY: O ERE BT ZEREHEEIC AT 7
BRI 2 HEZZD L.

Gk, PRABEBEMRTHEZ T —< L UTHHRINICY — 2> a v T2EMET 2 2L TARLTED, AMRPHERF
WO B Lsifi s h .
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PMIFEDLLRVEEZ LN JENRORD EMRFRIE, RPRER - RIGETH D, MIEZENIEHFERO
B OBERBREED 1 D TH 5. KifFETIE, Deep Neural Network (DNN) &, 3 KICHE{GFULEEE %
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FMAEBREREFT HEAEE (BH)  Noa Garcia
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e Social Bias in Vision and Language Models
This research sheds light on the social bias that the vision and language models inherent and amplified
from the dataset used for training. We proposed methods to measure a model’s social bias as well as to
mitigate it in image captioning models. We also quantitatively and qualitatively investigated the social
bias in large-scale vision and language dataset.

o Visual Question Answering
This research studies techniques to understand the content of images and videos and perform human-like
reasoning when answering questions about them. The projects involved in this research are primarily
focused on understanding on how external knowledge can be leverage to improve language and vision
representations.

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

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

(3R - ERHEIT7OD T K]

o 7— FORBAI KX —VDOFER L FEBADT Yy F

(A ERFAREE R

o 2020-2022 4EJZ, BHAE M (C), “Understanding Concrete and Abstract Representations in Art,” (FFZ%{R
#7#) Noa Garcia

(#EEE]
o “FATEE
— FEATHRRE TS (HRAETZERE 1 )
— MERIRE AR (HHRAITTER 3 £)

(€S E=T9)

Area Chair: BMVC

e Co-organizer: A Tutorial at DH 2022.

Conference Reviewer: ACMMM, WACV, AAAI, CVPR

e Journal Reviewer: IEEE Transactions on Pattern Analysis and Machine Intelligence, Computer Vision and

Image Understanding
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[1] Yusuke Hirota, Yuta Nakashima, and Noa Garcia, “Gender and racial bias in visual question answering
datasets,” in Proc. ACM Conference on Fairness, Accountability, and Transparency (FAccT), Jun. 2022.

[2] Yusuke Hirota, Yuta Nakashima, and Noa Garcia, “Quantifying societal bias amplification in image caption-
ing,” in Proc. IEEE/CVF Conference on Computer Vision and Pattern Recognition (CVPR), 10 pages, Jun.
2022.

ZDfth

[1] Won the ICPR 2022 ODOR challenge for olfactory object recognition in paintings.
[2] Noa Garcia, keynote speaker at the Computer Vision for Fashion, Art, and Design workshop at CVPR, 2022.



151

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

e Privacy-preserving DVS sensor-based camera for human action recognition
Similar to the previous project, this project aims to develop a privacy-preserving camera system for human
action recognition. However, unlike the previous project, we aim to explore the DVS sensors (event cameras)
along with coded apertures for this task. DVS sensors have various advantages over traditional cameras,
making them suitable for action recognition and privacy preservation. Our aim in this project is to learn
and design coded aperture for event cameras using a learning-based framework.

e Domain Generalization frameworks for road scene segmentation in unseen environments
The objective of this research is to develop environment-adaptive methods for the task of road scene
segmentation. I am currently developing training frameworks for semantic segmentation models so that
they can be generalized to unseen lighting and weather conditions that are not seen during the training
phase. This project’s success will help develop cost-effective road scene segmentation models that are

robust, reliable, and precise in unknown environments.
(¥ - EFHEITOC I K]
e Privacy Preserving Encoders for Action Recognition
(S EBEAREE TR

e FY: 2022-2024, Grant name: , “Domain Adaptation Frameworks for Road Scene Segmentation in Unseen

Environments”, Role: Principal Investigator

(#EEE]
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e Guided an intern student in developing a domain generalization framework for road scene segmentation.

e Currently guiding an intern student in reconstructing a 3D volume of cells from microscopic images.
(Ce4=19)
e Conference reviewer: CVPR 2023, ECCV 2022.

(FZEEEIRY R 1]
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[1] Sudhakar Kumawat, Tadashi Okawara, Michitaka Yoshida, Hajime Nagahara, and Yasushi Yagi. “Action
Recognition From a Single Coded Image.” TEEE Transactions on Pattern Analysis and Machine Intelligence
(TPAMI), 2022.

[1] Sudhakar Kumawat and Hajime Nagahara. “Privacy-Preserving Action Recognition via Motion Difference

Quantization.” European Conference on Computer Vision (ECCV). 2022.
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MecEREBEPFY RHMEAZEE (FE))  Saurabh Kumar
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e Computational Time of Flight Imaging
Time of flight cameras allows us to record depth but fail to give good estimated in presence of global
illumination prevelant in real world scenarios. In this project, we aim to develop methods that enable us
to separate the direct and global illumination compoennts to better capture more complex 3D scenes.

e Lensless Imaging
Compound lenses required in current cameras lead to a bulky imaging system overall, defeating the goal
of a portable imaging device. Our aim in this project is to build imaging systems with minimal optical
components making them more compact and lightweight than traditional camera.

e Panasonic Lumix Camera Features
Technical advising and collaboration with Imaging Business Unit of Panasonic for development of new

camera features with depth camera and optical design.
(#HEE#]

e Reviewer: European Conference on Computer Vision 2023
e Reviewer: IEEE Transactions on Circuits and Systems for Video Technology Journal 2022
o Reviewer: IEEE SENSORS Journal 2022

e Reviewer: Elsevier Signal Processing Journal 2022
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[1] Seita Miyazawa, “Can “pattern blending” cause speciation through hybridization?”, Gordon Research Con-
ference Speciation, Mar. 2023.

2] BEHER, “AOHABVEENEEN S LLAZEZ D, Fils KE WOREMEL Y & — > VR Y A, 2022 F
12 H
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[1] M. Hirose#, T. Nakamura#, A. Watanabe, Y. Esaki, S. Koike, Y. Yamamoto, N. Iwata, T. Kitajima, “Altered
distribution of resting periods of daily locomotor activity in patients with delayed sleep phase disorder”,
Frontiers in Psychiatry, 2022. (#:equal contribution)

[2] H. Takeuchi, K. Suwal, A. Kishi, T. Nakamura, K. Yoshiuchi, Y. Yamamoto, “The Effects of Personal-
ized Sleep Feedback on Habitual Sleep Behavior and Momentary Symptoms in Daily Life: Mobile Health
Intervention Trial using Healthcare IoT System”, JMIR Mhealth Uhealth, 2022.

(3] Wk, “HEAEIOT £E=2 1V Y 27X 208 0/HRY X7 OB & FiliH”, FERHEER Legato, 5 8 %,
15 2022 4F.
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[3] M. Song, A. Triantafyllopoulos, Z. Yang, H. Takeuchi, T. Nakamura, A. Kishi, T. Ishizawa, K. Yoshiuchi,
X. Jing, Z. Zhao, V. Karas, K. Qian, B. Hu, B. W. Schuller, Y. Yamamoto, “Daily Mental Health Moni-
toring From Speech: A Real-World Japanese Dataset and Multitask Learning Analysis”, In Proceedings of
ICASSP20203.
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