SE TSR | B8 - BHHDE Y IT—5 DRIFET

ST — 5 O ML

WA &

1 2 C &I 2 BHEZEEE

REFTIE, e BROoMEEPL/ROND T — 5 2 ARETTIE, MR HEA O DU IS5 B A
B=##  (machine learning) %\ THEATS 5 515122 ZEA L OOEMAEEIZOWTHS T 5. MIICHT 2
WTEHT 5. BRI RHIE LTT I ATy 7 0T 7T 2 I3BERICIIERT -y 0K/ T A =5 Th Y ik
WIZOWTRNT 5. BWAE ITERAD R BT T (Descriptor) &89 5. Gl FOH Tl L 2wt
BRI AR RE RS OB IS =B 2 A5 & - ik F % HIZE (objective variable), Z ®FiflliZH v
PFICENEFENTH 5. itk F % H 42K (explainable variable) & Fi9 5.

GINT T — & SRR G & AP R 2 BIAR O B 1 WIS 22 2 & RRIERHAI T S M A PERESREE AT H I
THETHL Z Lidmz ok, EBROMEIEE T BUERHNOENT A — & PSFPERITH YT 5.
VEERPE - 0T - RETERE - ZROT A 7 Ve YRS Z 2e2L, A=A —RIZE o THRED L. HIWEAHAN
ET, SRR AR B L 72 0 Fray A iRRE O S HICE 7 PVOBEY Gho#Eary), SHERNZ P vo
. ZZIZHEREEREOME LM B EEESHEIZ O HEEX (WokbGrtx) ETAHLY=F (X) LERLE
IOV A 7 VPRIEE S 5. E5d, R N BWEEEER (/5 FRUL2ICT S 20
h, M=%, FET— 2 L OBREZARRS K20 EEHO MR Z R T FRWR Lo B - PE
ATELTOVLHRZHG/BML, ROV A 7 Vi ELTHILGNT VDD E A, BRMAAE XTI B
EIREDPRZRWEZTZEPET, BMELTWwWEZ L BE S NFICRERBEERL Ay b7 =7 BE o723k
L, BN LMEIRE X OB AN ZEEDIF T FHIEERZEBECHBFARLARTELZZ L IH»H 5.
Twb. —J), ANLAGE (artificial intelligence, AI) @ A= o FHEICE, HMbd D %EE (supervised
J1ECTHA 7 VEE WS TR EMEGE 2B learning), #HliZ L% % (unsupervised learning), 5
LCEEFEIEATHY, STIVTNVAL T4 1t2## (reinforcement learning) &\ 720 DL h
7 4 7 A (materials informatics, MI) &I Tw 5 Wb, BilidH)FHIFEH T 2T oM
(MEEOTBLE LR 10FE 70T 27 bFEO BFEWLMIL, RMOTFT— 5120 LTBMmE %o
WFetk 2 FARICET LT 2Y). LRoBANEY  HERFEEALTCYZ TS THETHL. WKF
0 b2 U TRREEE S 2 0 A & LTI 22 < b 72 BRAT —Z 1 L TH Y TIE 25E 1T TR X
VAL R G T — 8 ORh 5 AWM DR roloT— HWD, L TWABRP RS L % ERBFAHERS
& OB Z I U THEPIEZ IR L, MEE  mawlail@ PiE MRy, iz LR iE X2
FIZZT OB Z BRI 2250 & 2 TRICTRE T HICECHRNE F2A8 55 TETHY, YL
CLERBLAFETTHDOTHL. MESNINRTA=FD  FELGZVOPRRORKITHL0EMH ) FEI) T
HTRMEZEIELS 2 &) 2OF A 7 VOBEIZIERIC WEENE L. BLPRITED ) & Bz LyAEoH
FTARERMESM % XA AR L (Bayesian optimization) WCAET 5. BENRZ PV Oy =F (x;) &w) Bk
GERMH LSBT D fle T 528 b T& 5. 2 P2 H (Bid ) 7E) LTRO xj /ML TITH
DML ZZATT 5 ETEELZOP T THLH. M- (EE) LTy 2HlF LTy =F(x) OBERMELZSET
GIAT - REERHE O # TRTAERENE T—% (LT, % 2, £0I) ATy T2THIMICIE ST R I &
By — & LR ORBGEIIONT, —FlE LTS THEFZHEAMCHLNICL TV TFETH L. K

LTw&iw, WIECCHBFHZLT 2 L) 2R EICHENTH 5.
LIS AE ONEM 28 Tk ek Lz (R
Analytical-data Utilization for MI. bIRbH ). 2—HFiFL—RA 7 — A6 L TH#Y) %F
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x1 BEEFEBOFEE

B8 D 53 S FiEDBb
K% 0 # A (Gauss proces‘s), Vv ¥ (Ridge), 7 vV (Lasso), HK—F~X2Z ¥ —=3 3 (Supportvector
o machine), F A —7 XA X (Naive Bayes), 7% A7+ LA (Random forest), WHET — AT 14 ¥ ZREN
(Gradient boosting decision tree), ==z —F )4 v b (Neural network, NN) 7 &
WICHII - WL . F K55 54 (Principal component analysis, PCA), %44 — b T ¥ I — % (Variational
autoencoder, VAE), JERHATHINF-53f# (Non-negative matrix factorization, NMF), t 2341 BURE =R 19 3 B3R & 3A
Hhiize L % (tdistributed stochastic neighbor embedding, +SNE), ¥ — £ f& 1k & 1 & 4 &£ (Uniform manifold
8 approximation and projection, UMAP) 7z &
72 A% v 7 K=F¥HiE (Kmeans), &HEM 7 525 © 7 (Agglomerative clustering), [ E#ELICH:D <
A RXBHY M7 A% Y~ (Hierarchical density-based spatial clustering, HDBSCAN) 72 &
] € 7 % )VE (Montecarlo, MC), [ 7 (Temporal difference, TD), Q “%#¥ (Q—learning), #EE Q% v b
7 —2 (Deep Q network, DQN), #J)L# (State-action-reward-state-action, SARSA), Actor-critic 7 &

BEBRINT 220K THEORBEZIERL VLI LI
ZELw 72720, LT LIXRX N aTFEZESLEIL
BT IDBRANT T 7T 4 ADGDSRNT EDIT
LALE) =27 — 2D HIHEK T E B REFH UL
+5TH 5.

3 ERBRT—2DNIE

AHETIE, —HELT IR TaEL Y (PP) DO
WA Z AT T — 2 b FMT 5] L) ¥y 27128
BT — 5 OWH T 0 — % AT 5.

FTHWEREZRET 5. SHOBE 13T IR
W22 5. e T lIREEMARE B 2 5 2 2 M RHR -1
DWW, MR E 25 L THRIZZ NS 2 ATl T RE
BRI FELH BT L. SZICERAIZHH)Z BT
&5 (MBI HRA K (retrieval augmented generation,
RAG) A2 & o THFLL Tw v L RHIFE S
PR T LHEIESNEVWTHA D). F—FHIEa
A ML EATHPEHICEREREFHIF LR L EET 5.
ZZTHIAIDRENETBESNG. KY A7 O

SEAZH (EREE) - X

PFEDH

BZEH () v

gE=RiE: \t

= i
(PR hest
it

=

BEFE

;
V.= F(X)

&)

- BRI

i)
%ILE

1 PPICH T 244 L ABEEORERM

B =
W#| || |
.

B
g
~
B

ik

H;

A, TF L aE, jeW (747—, 25 A bv—)
DA X - & - R, BRICERY), MR, KR
ek, D% L DT IREMAEISE BT 52, B
it (thermal gravity, TG) #Hl, JRZEZIIHT (differential
7 =) xR ALt
at i,
IR X KT (Wide angle X-ray scattering, WAXS) #t

thermal analysis, DTA),

(fourier transform infrared spectroscopy, FT-IR)

OO 20O BT ER 1 DL IR D, T2 W TEHBE/ MBI TAZ LA TESL. s
8OQEHEFR  RERAFBEAMLE  REHLEE * AlF1L-23VORIE
(TG, DTA, FT-IR, WAXS#E)  ZERE-II49b7IIUXL  « #993,000/E0H 5 HE cEE « #91, 50018 D 57 R = 258 10
« FHEE0%U DR, 500EEEER  BHEIVIZTUVY)
1
! 51 A P
K ] -
R=-9VF3, B3, i Sl —
hieioe T2 2R7-5 3RT-5 RTERIE
1
1
1 —
) i
- & iChESRE
1 A Yoo
ORT—H5 ! - ART-H
SRR w7 | KT
(JIS K 7152-1) S—— | EEERE >
ST |3 B B ‘ ‘
I « AET-ATAVTRER
; . | - BRNESAEEE
BERMMASE(BES) | MR BREA-E,
UISK7161-2 (150 527-2)) | BRI -E(BIEEY)
1
1
< J1INIVZER :< B4 IN\-22R >
1
2 PPICHITEERBRT—2DNETO—
BAEE 2024 9 3



FHFE2 S B O N L MR ERII 25, HWER
DIEIZZ S OBRDPEESNIHERTHL0T, LI
POMBREOMBRIE FEBHEL LY ZIFTLAIZ S
Na. 2, b, HLwoBAICRLSL T —T7TORF
W (v FE—FNEHA) & %5 X ) ICEFHITF %%
ETHE R,

CZETHY A O [FaEH] TR 77— 2B ] (2
Br (K2, 74V INVEHTOORT—5 (EF—
5) OEAEASET LT A /N =2/ BV TR
27— 2t9 % FTI2E, FHllT— 2 2B TR
Wi ¥l —vay, &F—F0MELSL L ORFLEL
(F=7IT) #BERFTNEESHV. RRKT4KRE
TIMTT 257 =5 5H 5. KR LTELL 0%
BT LR DS, ZORNHEIES X7 OGP
ENB2HFHDKRA Y M b, W F— & ULy
BERMBEEPSHRZIEKELTLTLOAWTIR 2V
T, INSUEE AEET 272007 VT X4,
Fal—YaryhiE F—MATTEORBICE T
NEBPL. F—roLa— K (RTE) LK)
EOMT— 78 (RTEH LHE) P sE2bZd
AT 2 Z L FIFIEFATRETHLDOT, T H
BEDSKEL B EHTTESL Z LIITE R,

TREAKMIZRTWE ). WBESLERFHT— %13
ANRYT PVREFETHELNLZIENEL, 2Ihbry
Y ZADNEHREMB L 2% S R E L IRiEh
b BRIENITH D, AT MVF— IR L TEER
(LB EHNZBRE—27 74y bTVIT) AL EER
LTY— 7 K 2 Mo L7-. ©— 27 38m - il
Bl WAL Z 8D BT A4 2 VBT, TVITY XL
NOBIENT X — & 2R ZEIRIICE D CRIICHE L
BAELBRWICE =27 B0 - HIBL TNy —
TAVTAYT&AT), LWwIHIbDTHb. ¥— 75K
HOE, I mERE) )R THEER L
2. ¥—2 74y NUAMCH, N2 TS5y FBRER
PAL R EOMBEER L2 ARZ PIVE, Za— T
oy NCIEN LTI E B o 2 BT 5 kb b
5 (BlZiE, 50 L3 — FDWAXS 7— % (9500 o
xy 77— %) &S5+ — ML Y 3= F (variational
autoencoder, VAE) T IELALEES 2 & B AE 22 [ O S5
Bd7o720 1524 %). 727210, BIEZRM O
RHIIWIL N R ERP LD N TV L DT, MER%D
Akl onizFal—vay AlFal—varo
WIEEHMET V=7 7)) #1795 2 EAWEETH
%. 73, BWITHE AL (explainable Al XAI) Hiffi" ™
B L AR MV EDHIZ) BTN ER L7200 &
AR IRl =5 AV SR/ O 11113 MO o e i <
P& D CTF— 7 NX—Z (Database) (ZH5#H L CHE B
T5, F=FR=ZATOF—¥EFHRIL, 7F—FDOMER
h 7 & MI DA O 3T RIS 5 B R 7 A

4

ZIZBWTIIRATIE V. HWT, SWEMEZ2£Eo
FAZT B 720120 a— FZ Lo 2 591 - &
THXal—arEfi). £la—FHTc—2%l
WL, HEPHUE =2 2R CAICHET 2. =21
BT RXVERTLRE, F=FI8 TR T—5 %
WiFsZ %7 /75— 3 (Annotation) &R, 2
RO Al F 2 b —va Y EREMALEZICED
AR E R MEEEY 7 IR VI THI LR
5. 79 A% ) VI RFREEIEED ) ENSEHEED
CEHTEDL. Tty FOHBEEELOORITH
MTTHEEBRINT 2. L OFHIINA =T A—%
(Hyperparameter) & /XN N2 IR ET 5787
A—=FHHY, ITNLEFIEETHATHY R MEERE
T4, ZOLHITFalb—TaryEnlrT— i EE
FOHMERS LELELERRELLLDODVDH LD
T, FLy VKL VMIET S & FHRENNET S, &
5 ZF DRSITEEIZH S TV B ERE O 1 - FE,
fRMT R LTl TR A ST A
FEHErLyy=7)r7) 3, FlEZzRESE2
LCHREICHMTH S, Bl E5nos, Tuy 2k
FEERDORY) ZF L >~ (polyethylene, PE) D FA L
KAl o s, RO 2 & TH 5. ML
WHEOTRIEZ, Fal—YarylzslHEOS T —
7 (GRAER) LW —5 (HWEH) 2—20
RIZF=FMAETH. 29 LTHEMAE I 2 38R
DF—=F P Z L2 b, BIEMFEZ2TH) DAT
H5.

4 WHEBICK TR

AE OB IIHM D ) FH TS . b ) 57
EEE, TR v, 75 AGFICKIEN S, HYRIE
EDbD, X 73NN, 79 A5HEI IAD
SNNVETFHTEY A THD. Ay A7 3EETIZ
OTHYFETH 5. ETFVIEETHRTEEHT— % 2 Hw
THEFEWL2ICT 5. ROFETH TETRADO
TAMIT=FIZOVWTHL NI R 2B F % EH
LCPsstEEz ol L CEMME L K L TR Fo
WX 2 (RI22R). PHLAZVWTAMTF—%
BHLIEGERE, FHLOF—r by MEEFEHE T
A NI TE T IV ORGE % -3 5 [l 2 ik d
D, REMGEE (crossvalidation) & MR, ZEEMGEIZ b
Ty TN, Ty TG EIRHHE RO ED TN
VEMAT 2Lk GE, Z7V—THE& L0
F= I EHGERH L. COBRICLTT A MNHT—%
OHMWEROEZHHL T3S Rw. 7 A NHIZHHE
L7257 — % 3R B0 FORBEMIC LaER LT
37569, A=W F77F (holdout) LTHE»%IFh
W bhwv, FURKREZROBTICHEHLTL 2S5 %
Vv, TAMIT—5 O HWEBOHEPMTE 20T — 5
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( ]
3 P
S
@ [ ]
=
— B4
. o ZEMT-4F (R2=1.00)
® FAMAT-H (R*=0.93)
|

KAME (a. u)
3 SIREMEDyy 7O b

EC Lo THEEMT— Y ICRh A2 L2 T =5 ) — 7 —
¥ (data leakage) &IF5. HEETICHNLS 2 & H%
FICHY, EBIZHo72T— 5 3EBERIC R T B h
EEZDEIAZRSIENTEL., THUMETVORE
% Gl 2 I3 ARG 2 B FE G L T 2 oftEt T
?M%?W@%F%%ﬁT&gfﬁé FEDT— 55
FCTHEME LA ICETHERZRETLZ L TET L
@ﬁﬁﬁ@%%ﬁT“%f&%.%Tﬂ®%m%%-
RO A IR ERE (RY), FIH ) 3R
(mean absolute error , MAE), -3 — 3 % 7% (root
mean squared error, RMSE) % &, 7 5 A% 1) v 7 DY
TR B, E AR L (recall),
f- FE‘CC E, 7 rF 7oA PRI (precision-
*F- 39 AH B A7 (mean reciprocal rank,

R (precision)

recall curve),

MRR), ¥ & % O F ¥ (mean average precision,
MAP), 3% 0 2 Hf Fl 1% (discounted cumulative gain,

DCG) % &, 2dHb. INLIIEWFEEO T 1 —
AT —APHEET 5. BHOFHIEEZ NI LTET
NEWETHIZDIELTAIEDLTESL, nEl)ig e
FHIE ORI D THEET, ¥ 27 OREERET
LWBEDRA YV N TH5D.

ZFNTIEEAICHTVWE ). BWFEE o F IR
7—}%4?7%E$%ﬁmbt.ﬂ%%ﬁﬁxﬂ—x
TREWZDH DA IR IR I FETH LS.
%mr—&SW%arxbm?—ymW6t&5;5K
T V¥ ARFERGER 50 IR L7z, FRAGRE L I E AR
BICRELZ., TANF—=%I3F— V77 ML, ¥
M7= #1220 TIZHIC 3 [#HE L 6 458158 2 Mk %
Fihti U CEHRERED S FMET VEME L. 28
m?—&®¢%%?W%ﬁm?—&k%?wﬁ%mr—

WCREMGEZ W TAELTWAZEIlh b, O

e ﬁ Jit 1 HF 8 & B 98 (recursive feature elimination,
RFE) 2P 2 LRENTH D, EFIVHEL LTS
A—=F Dz RDBEIETHEH. NAIN=IXNFA—=FD
BIFALIEARA Al b2 i L7z, PR R 2 i
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A
5 FRICH B HALH

FHT B )7L ORI I, ML o & 0>
Zzyy7uy b EENE 7S 7HRRLHVWLRS (W
SZTM). FRHT— 5 OTFIWRKELT A MT—5 D
THHELDZELIEWY
IS, FEPALI—-FICHLTCEFVOHHES
KRELLBEL AL, FHALa—Fe#Hed, IE
HfbZ: E2 R L CEFTVOHEMEEL FIF5 (RFE &
), ETFNVEBEREOZERGEEE RET, 7 VKR
FEH T — 2 2R B ) (early stopping) 7%
ERAT) L THRTE 205w, TR LY
WMFE=5 OB T AT =5 LV ETEL 200
Thb. TvFAREMRGZ 50 MER L 72 FHHE %
FOTHTRYT (42K, REUTRFICTFUTET
WA EDNSDL. EHICXAIEMZEH TS EAHE)
GHAER O AL 20 A THEE 50 % FREEZBRT I &
Woahd (Ms55H). FHICKESHEST2HBEK
BENIEL LW EERLTWS

Al1Z# 5 H (overtraining)

5 & % (Z

M O E TIWIET R THOMN 7T — & 2 7z MI
WZoWToO—BlZ#s L7z, MEEO Bl S &<
IR DOBEME 2 O FINCEE 2T 0 3B 72

5



A, T — 8 ORI D TEETE I THHHi%R L
BRBLFHR L Vo BMAEZFHTE 5. BWMAE
FEEZLETVWIETA T T ) TEHICFETTE S,
TR TR FE ) 9N D L. M 05
M 70 B IR Rl 2 B S 5 L CHMTH . —
JiCEMEZEMRT L% 5 F T [scikitlearn] &9
BWAFEOIA4 77 2 EHTLI L2 BEO L.
Fex REWFEBROFLEEZMEICHKT I LB TE L. W%
FOXHEY TIIARMH TR L 225D il 2 <A S
nNTnab.
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$57K &I (Suzuki Hiroyuki)

MRk H BTSRRI gE 7 v — 7aH
A 0F V=Y arf ) R=varkry
F 7 7at AW (T350-0395 ¥ E
VL BE A T M (L BT 7R 97 2520 F it ). HUERK
S LFWIZERA R L i, il (1497).
RAEOMIET—<) ~F VT VI FA 2
V& B AL B 5T T — & DR A
(BRER) 8 O E —HI NI 2 2 &

&
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