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DeepChem 2.1.0 https://deepchem.io/
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Optuna 0.9.0 https://github.com/optuna/optuna
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XGBoost [ 082 https://xgboost.readthedocs.io/en/latest/
LightGBM 2.2.3 https://github.com/Microsoft/LightGBM

DEAP 1.2.2 https://github.com/DEAP/deap

CatBoost 0.13.1  |https://tech.yandex.com/catboost/
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' *Search *Search materials =Search materials
A W Phase diagrams Raving specified property L)
Home > Searchmaterials > Listof substances > Listof materials > Details of selected materia ¥

Details of selected material

NaCl Structure type Pearson symbol Space group HNo.
MNaCl oFB Fm-2m 225
*Standardized
J. Phys. Soc. Jpn. 1983 52 3506-3513 Yamashita J.. Asano S.
Preparation
Synthesis Mo data.

Starting materials No data
Crystal Structure X-ray Diffraction| Properties & Calculated Electronic Structure

P Crystal Structure (Published) 1 m—t
¥ Niggli-reduced cell 7

Crystallographic data
Cell parameters

40667 nm, b =
a= JB=60",
Cell volume 0.04721 nm’*

0.40567 nm, C = 0.40567 nm,
&0

¥ Crystal Structure (Standardized)

Crystallographic data

Cell parameters a=0.5737 nm, b=
a=%", B=30
Cell volume 0.1888 nm®

Q] m—"t
Cell density {calculated) .06 Mgm* T —
z 4

Atom coordinates

5737 nm, € = 0.5737 nm,
50

No  Ske motathon  Atom  Multiplicity  Wyckoff Site symmetry x ¥ I Occupancy
1 c a 4 b m-3m 172 Wz u: 1o
s Mo 4 s mm 9 o o 1o
Transition from Publizhed Data to Standardized Data
Transition : Mo data.

Download crystal structure data(CIF)

a-auis direction b-axis direction

c-ais direction diagonal direction

ﬂ 1 Control with mouse

Back

Copyright{C) NIMS. Al rights resenved

All Crystal Structure, X-ray Diffraction Properties

Loalerial gngrelerence:

s lIo|  Zactssclsd seare commun 7S 31

5/ lo| 1 MaCl L Pys. Sec Jpn,1983,52,,3506-3513 )

o lo|  2Maci(y ssol s
5| lo
5| lo
5| o

5| lo
5| lo
5| lo
5| lo
5| lo
5| lo
| o
5| lo
5| lo
5| lo

B BRI

2 s/ o
&1 o

Histery of selected
material and phase dagrams
sl r T

RiEEF—4
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APITHUS CE 216k

"materials”:

{

“material_id” ;¥ ¥xxxxk
"chemical_formula”:”"NaCl”

¥

“space_group”:"Fm-3m”,
"property_info”:

{
“density”:2.06,
"melting _point”:800
i
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chemical_formula condition_description material_id remark source_reference chemical_system

Spychiger H., Kaldis E., Jilek E. (1282). Anomalous walence change

in the
Sms MaN 2500534503 approximate  Sm<sub=3=/sub>S=sub=4=/sub>-Sm=sub>2<sub=S<sub>3=/sub> S-Sm "hiy
valug and .
Ce<sub=2</subrS<sub=4<isub>-Ca=sub>2</sub>S<sub>3=/sub> Sl
systems. Valence Instab.. Proc. Int. Conf., , 583-538.
Spychiger H., Kaldis E., Jilek E. {1882). Anomalous valence change
n the
Smac4 MsN  B5O0S34504 Mal Sm<sub>3</sub>E<sub>4</sub>-Sm<sub>2</sub>S<sub>3=/sub> SSm "htty
and T )
Ce<sub=3</sub>S<sub>4</sub>-Ce<sub>2<fsub>S<sub>3</sub> spitviisubsta
systems. Valence Instab., Proc. Int. Conf., , 583-556.
Spychiger H., Kaldis E., Jilek E. (1282). Anomalous valence change
in the
Sm2 ETS4 MshN  BEO0534505 Nal Smasub=2=/sub>S<sub=4=/sub>-Smasub=2=/sub=>S<sub=3</sub> =5m "htty
- and - o
Ce<sub=2</subrS<sub=4<isub>-Ca=sub>2</sub>S<sub>3=/sub> ST
systems. WValence Instab., Proc. Int. Conf., , 583-538.
Wuensch B.J. {1892). Silver and Copper Fast-lon Conductors with
Simple Anion Packings: Cation Distributions, Bonding, and g |
49 MsN 2580534511 Nah Transport Behavior. Solid State lonics, Proc. Symp. A2 Int. Conf. Agl apifvd "S.Jbsht;l
Adv. Mater., , 281-312. Rl
_symbol space_group space_group_number structure_type substance_id substance_name symbol umnit wvalue cif_info
cF2 Fm-2m 2250 MaCl 3343500333537730042 MaM  T=sub=fus</sub> K. 2573 not-rep and not-cif
cl28 I-42d 220.0 ThaP4 B741040404427555482 MaM  T<sub=fus</sub= K 2223 J50105_cif1_rep_ 4205518405 cif
cl2g I-42d 220.0 Th3P4 8170308360023017852 MaM  T<sub=fus</sub= K 2042 J50105_cifi2_rep 42054098768 cif
cl3g Im-3m 2200 Agl 1853728031512881741 MaM  T<sub=fus</sub= K 228 /50105_cifi3_rep_ 4205508224 cif

Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 21 February 2020 6
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Counter({'from': 19, 'man': 11, 'measur': 10, 'magnet': 8, 'inform': 7,
"taken': 7, 'fig': 7, 'squid': 2, 'mmr': 2, 'under': 2, 'the': 2, '10': 2,
"low': 2, 'temperatur': 2})

» NFIBHROSHE(RT =o)L AN BORENSZSIH
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E. Kim et al., Chem. Mater. 2017, 29, 21, 9436-9444 D
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T — 06N ST —F I L VI VT 5T —I3351TES
28 (train) & Fill(test) & 7:3 T EE U TENE

(S EIR) (S5 L7+ L RNEIIRE)

Train Test Train Test

0
served nserved H 20 0 o0 P 100 0 1] 20 a [ a0 130 14
Observed Cbserved

MAE 3.106 MAE 3.473 MAE 0.867 MAE 2.272

MSE 29.659 MSE 28.211 MSE 3.775 MSE 23.483

RMSE 5.446 RMSE 5.311 RMSE 1.943 RMSE 4.846

R2 0.645 R2 0.691 R2 0.961 R2 0.751
5-fold CV score: 0.61 5-fold CV score: 0.80

RZ mHEBFHROERMERZ5IH
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n_tree n_depth n_features
0.80 0.805 4
0.80
0.800
075
078 0.795 1
§ § 070 5 0.790 1
z 076 z 2 0785 4
065 0.780 {
074
0.775 4
0.60
072 0.770 4
10° 10° 10° 10¢ 10° 107 10° 107
log(n_tree) log(n_depth} log(n_features)
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>3y M VEBES ’I nonPy

BIRED FDERLLE IRUI—DEELLE:

a Conventional ML TL from C,
S g MAE:0043 .. MAE:0.028 4 -
23 r: 0.667 " r: 0.892 & o O °
© ] L] .:‘ ‘.o‘:"" ouo
§ o R R i ’ 7 % ©
[ g— 8% PR 8’ O.'
o ° : o
'.': R % e © a. o L
S 2 4 : o5 $
§ S g P o 5
=2 ] G e o — o
O o . o . o
C\!- = °
C)0.20 030 040 050 0.20 030 040 0.50 184 20 25 30
Prediction (cal/g°C) Source MAE (cal/g°C)

SHEZ=FELEDFHE DFigure 2a

H. Yamada et al., ACS Cent. Sci. 2019, 5, 10, 1717-1730
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Conventional learning Transfer learning

15 = 15 ,, 5.00
/’ /’ O
475 o
e e © _GO Oo @ @
. . . 4.50 . ‘.
810' ee 810' i = e “qe
=5 = ?E 425' ® 09 950 o e e °
g // g gg b ® e .
§ ° ,///O § . ,,/ ™ EE 4.00 r ® 9 ] °
Ke) 10 o /9 W @
C 5 7 o S 5r , & 3.75¢ cq S o
% ® ® ,// [] ® E ® ®
P ® 3.50¢
MAE = 4.680 MAE = 3.400 .
° _ R4 ) _
0 / 80 &= —0.246 o /, %Cp r=0.560 3.25¢
0 5 10 15 0 5 10 15 0.18 0.19 0.20 021 0.22
Prediction Prediction MAE
[Pre-trained model]
@B _ -
=B IH BT A2 R ORISR %S|

« BIEDHENX DX DIC1000EDY — X EF )L S DERFF B Z st T2 h o fahh,
DPFDON < > ANRY IDHIRM S, 50EDY —RXEFTILUMMEKR TE RN D/
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AbbreviatedName | CuUformula| CUformulaWeight| CopolymerType | PolymerType | Property | SourceBasedName
Glass poly((4.4'-
NaN C57H36N209 | 892.91 NaN Homopolymer | transition | sulfonyldiphenol) E}
temp. -alt-{4,4'-bis(4-f...
Glass poly((biphenyl-4,4'-
NaN C54H30N209| 850.83 NaN Homopolymer | transition | diol)-alt-{4,4'-bis
temp. (4-fluo...
Contact poly({4.4'-[2-aza- o
NaN C26H29NQO7 |467.51 NaN Homopolymer anale 3-(ethoxycarbonyl) «
g -4-oxohexa...
Glass poly({benzyl
NaN C31H31NO7 |529.58 NaN Homopolymer | transition | 3-(4-hydroxyphenyl) F_
temp. | -2-[3-(4-hydro... “
102132 rows X 851 columns : 7 A+t X EHA
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v Deepchem : 7' 7avikya—> 3y, {vFEEE TS
TAVITICEIRL, BEHAHZ2—F Iy bT—0%1TH

v Mordred : s8R FEHE

v XGBoost : B 7L —LT—0, AT —X T4 Tk
Random forestzx A Eh 87T U 7ILEFEEZTH,

EFRZELEY 12— L ZDPFOEEI

Tg, TmDF A
TR & EEEOHEERE (TR T —%)

Mordred +
. DeepChem XGBoost

0.99 0.89
Tm 0.99 0.75
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2
cellulose triacetate coated nan ;% R
on a braid LGS L 0.284
e R
t = 38 micro meter -4.42021 ol L EhTerE —0.557
t=40-60micron,com. film -4.39794 | g e
t=80micron -4.09691 E' - %‘EUTQ
t=ca.45micron -4.34678 — A= -
VALY 3N E=u
T———— g YR
thickness 0.684
MACCS keys bit 150 0.0576
MACCS keys bit 154 0.0519
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Xenonpy DA (BniZz=2H )
What is XenonPy project

PiPy downloads | 249fmon

Overview
XenonPy is a Python library that implements a comprehensive set of machine learning tools for

materials informatics. Its functionalities partially depend on Python (PyTorch) and R (MXNet).
This package still under hard working. The current release provides some limited features:

MR SHSEEOF—LICEAMBT Ty P T+ — LA

BEA T EEE Eh L

XenonpylZ & £ 5
polymer genome 7 —
X BAWTCEHBETE
D747

https://udemy.benesse.co.jp/ai/transfer-learning.html
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Source property
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Xenonpy D &3,

(Bn

IN A==

Target properties

\

Bandgap E!::&ctricﬂon :Tefracti'-.fe.lnde ::;mization.En Density Igc;n ization.Ener Electr'on.ﬁfﬁnit S?:;E;argf:;z ;::S:E;a:;‘:nif::
Bandgap 0.277 0078 0235 0104  -0.159|  -0.159 0003  -0045|  -0.073
o iclectrie.Con 0072  0.192 0.227 0.102 0010] -0385| 0047 -0.150|  -0.193
refractive dnde 0.199 0.006 0.281 0229  -0.228)  -0034] -0.103[  -0.091[  -0.073
Sromization & 0.058|  -0.044 0.083 0447  -0.i05| -0.342| -0.153 0.043|  -0.180
Density 0170  -0.139|  -0.172|  0002| 0343 -0300]  0052] -0.150|  -0.265
onzatonEnerl - -0.025|  -0.246|  -0.110 0071|  -0.201 0348 -0.167| -0.080  -0.378
pecton ATt 0030  -0.053]  -0.143 0.027 0.042|  -0.239 0.215|  -0.122|  -0.172
e Tranee 0046  -0239|  -0.064 0.169|  -0246|  -0.178]  -0335| 0135 -0.232
P o 0.142)  -0.101 0.071 0.056|  -0.327 0.038)  -0.181|  -0.022 0.396

_/_'l:_/\

M 12| 5 #%
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