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Introduction to artificial intelligence and artificial intelligence in the chemical field
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Expected fields and applications / results for artificial intelligence in the life science field
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Chemistry / Drug design Bio Medical care
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ATt - |
Artificial intelligence IEE Currentﬂ %Eﬂ (% %E) Machine ddep learning

Application fields
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=Y = L . SNPs utomatic diagnosis,
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S EXpected results optimization, drag s:a':'zr?ngxy?rfssﬁg:e anaF sis, etc.
repositioning, toxicity || profile analysis, SNPs
assessment, etc. search, etc.
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Introduction to artificial intelligence and artificial intelligence in the chemical field
Ot/ B/ ZEED N THES R T A

F L — ) _X— 2B A\ THIEE Rule-based artificial intelligence
DEREK = ’f l:/a\fl% D %‘fﬁ%ﬂz{ﬂfl VAT A Compound toxicity evaluation system

- wad =547 a3 a—4#% Cognitive computer
Watson (IBM) = 7 A X &0 CT5Al Win a quiz show
| = PR BE Ly B T4 A Hi L -2 & % Proven in the medical field

KR EE (EE®YE) & 25 A Machine/ Deep learning
ZILJ 7% AlphaGo (¥F—4IIL) =
RO K~y T uid (- & FL) 124 BT
- ZEBEE BT HRE>=THR (BoXtE)
| LD HEERS  BEOL— L E BEIRICEE L 2

Win 4 wins and 1 loss against the world’s top professional athletes
» Number of learning: tens of millions of stations> 30 million stations (self—playing)

* Automatic rule acquisition: Did you automatically learn Go rules? All Rights Reserved, Copyright ©
INSILICODATA LIMITED 2019
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#WFE FEESEE) B R AMachine/ Deep learning
7 L7 7 & AlfaGo (J—4J L) =
RO~y F7utt (f - &7 FL) 14— THBR

Win 4 wins and 1 loss against the world’ s top professional athletes

, R 2 IL—ILBS /N —FEDNI—V R BN BICEZ T

L COBER ABRBRETSETENNBENDI-HEE LT

f victory? : Changed from a rule type game to a kind of pattern recognition type game
sult, it overturned the evaluation that it would take 10 years to win the game.



¥ R DFEHEEEIFEER Game conditions and characteristic results
BV UV BT RR>=FTER (BEXR)

Number of learning samples: tens of millions> 30 million (self-playing)
s L—VOHBVES : HEOL— AL ZBEEICFEE L

Automatic rule acquisition: Did you automatically learn Go rules?

-

FREEHISZHIYENA— Expected image from the above facts
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oduction to artificial intelligence
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Introduction to artificial intelligence and artificial intelligence in the chemical field
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Introduction to artificial intelligence and artificial intelligence in the chemical field
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DEREK: Deductive Estimation of Risk
y from Existing Knowledge
- HazardExpert:
~ RIPT: Rule Induction for Predictive Toxicology

TOX-MATCH:
ART: Decision Analysis by Ranking Techniques
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CERAWNEROYIaAL—o 3y N—tJThrny
n simulation using neurons perceptron

~a1-0v Z1-0VESRETIUL LR

soma WRAE

https://udemy.benesse.co jp/ai/neural-network.html
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Features: Brain simulation using neurons

A = 2 — OV BN RO I -

H=-2—0OVETIL RN I—H=Z2—AVETIL
Ingle neuron model Network neuron model

dendrite

http://www.sys.ci.ritsumei.ac jp/project/theory/nn/nn.html

.acjp/teachers/aihara/kouzou.html
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Single neuron model Network neuron model
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A &¢=a—F )L YT —%2 Perceptron and neural network

)L*‘JI*'? DIFEHLE Ry —OBEEZFIRALT-
cOVERARKELTHRE

SOV E A = S ERELRIRTEAENSCET, FR
~AOVDRBREITHREL-7I70—FELToa—FIILRYRNT—IOHRE
__éural networks are based on a perceptron that uses a simple network structure.

* Perceptron declines because it cannot solve simple two—classification problems
eural network is proposed as an approach that breaks the limits of perceptron.
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A =2 —F )L~k —7% Perceptron and neural network

| ROV LD EEEEL-7O0—FELTHEESAh . RIRBEIX

~ Al() %[I EYNDEHRETH-oT-
ILAYRD—D(EFDHB R T, RN T—OENZ BIEE LT
DEBFEIFI=Za2—FILARYRT—ID R YN T —IEEILIZE#HIZLT

— * Perceptron was developed as an approach that mimics the function of the brain, and the final
goal was to develop Al (artificial intelligence)
eural network is an improved version of the network structure.

ent deep learning has further complicated the network structure of neural networks.
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A EZa2—F)LARYRT—2 Perceptron and neural network
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1. ANE-ENE Dxmai iz WO b CLsT Dy maAysEL.
2. BIE - B08: Dy i cSEansihs: WA 2 crorozz
Fqu I EARTEE & SSZHBTS
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propagation of neural networks

f(x) = (b + W (s(b® + W)
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snvironment: Development of machine learning methods (deep learning: deep learning)

YR —OBEBFEE N From neural network to deep learning
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ironment: Development of machine learning methods (deep learning: deep learning)
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Neural Network)

L &SR T<
onvolution Layer)&
+/J & (Pooling Layer)Hh\5
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\l is & heural network that
ﬁ‘l" 3 not only of all

// ayers, but also of
/ yvers and pooling
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utput data of the intermediate layer is used again as input data

|7 —S2DE@ETOSFLEFICRAINSD

for time—series data analysis and language processing
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e are various types of recurrent neural networks

DEZFIF. BEEOBEAZHOTAAITEIETHS

basic idea is to use your output again as input

LSTM (Long Short—-Term Memory) GRU (Gated Recurrent Unit)
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#&m-"?"%iékliuﬁ'é Machine learning type artificial intelligence In SM

SRR A TS FTOEE S (1)

Points to keep in mlnd When building machine—learning artificial intelligence

ORERICHES Y TILEHBEHTK (LS YVEESBTO YT ILIRE)
number of samples used for learning is extremely large
ple collection in compound-related fields)

TR FERELTREAT RS,
T WEHDGENERRERECARESNECYATHNEROERENMETTS

* When deploying as a data analysis method, if the number of samples is small, accidental correlation
- and overfitting will occur, reducing the reliability of artificial intelligence

OFERYVTLTIE. BERNAELLEVWESICTIENDRE
In the learning sample, it is necessary to prevent information from being biased

BBICHEST | TARITELSBRTHLY LT T 20O REY EER

data bias is dangerous not only for artificial intelligence but also for data analysis

E,‘
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BATHERELTOBES(2)

eep in mind when building machine—learning artificial intelligence

2 EN B THEMTO TERMRITATELGL
5 cannot be extracted because the network structure is extremely complex

B —E/ESE/DEHEEFOMARTIE. ERHMEHBO TKETHD
extraction is extremely important in research on structure—activity /
ity / physical property relationships, etc.

OT—29L 2224 (Data Cleaning) 5 KE  Data cleansing is important
FERY TV T—RERRAEETO /A X GENRETHHIZENEELL
ple data for learning should be free from noise in various forms
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#&#)ﬁﬁ%‘iékl%ﬂﬁ& Machine learning type artificial intelligence In SM

HEEELFTOBEA(3)

Points to keep in mlnd When building machine—learning artificial intelligence

OSFBRISE Y T L BN EBHTXKULESYVEES B TO YT ILINER)
The number of samples used for learning is extremely large
(sample collection in compound-related fields)

N F AR ERLLT

iR )

wlbﬁb‘d«‘ﬁb\c‘:ﬁﬁﬂﬁEﬁ%iﬂiﬂiﬁéb‘“ﬁﬂ))\Iﬂ]ﬁ‘éd)Eiﬁﬁb‘“ﬁzTTé
When deployed as a data analysis method, if the number of samples is small,
* accidental correlation and overfitting will occur, reducing the reliability of artificial

intelligence

Za—INRYRD)—20FN\—T O F LB L TRYN)— 2B E0NEM LT
ﬁﬁ#ﬂll'\baﬂilliﬁ‘“b‘ﬁd)‘\b'd'b\

network has a more complicated network structure than a perceptron or the like.

All Rights Reserved, Copyright ©
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R R A THEEELTORE R (4)

Points to keep in mmd When building machine—learning artificial intelligence

SEREEER = A —SIRYND)—H &Y BEIZRIND) OB ENERTHD, DD,

RETFEET—2RITELTH

1T RS, FUTWBERECTIENBA,

Deep learning has a more complicated network structure than a neural network.
For this reason, it is essential to increase the number of samples when using deep

learning as a data analysis.

DR —ELG>=7 I I77EIZ. AV E12—3—F

FURTHTHROFEZILLTINS

Alpha Go, the world's best, has tens of millions of studies in total,
including computer—to—computer reinforcement learning
QEZRZBEB TRENLGRRBELLIT-HAITIE. HE T HOEER T —2FFE

In the case of a dramatic increase in image recognition, millions of images are used

FTOXNBTORIEFEZINHT,

All Rights Reserved, Copyright ©
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Eﬁkliﬂiﬁﬁﬂiit‘wﬁﬁ?'\%ﬁbﬁﬁﬁ

] solutions to be solved when applying machine learning type artificial intelligence

MIE M AD ]/ Handling of compound information

D ERIFHR. EEAEDTL ., —m— B

Jompound image information, handling of isomers, one—to—one correspondence

FILB ORI Sample number problem
EMERDIRNZELBD YT ILEID IKIEEL Increased number of samples by handling isomers
VBT IVERDR S BB FEE  AN—RETIUT M

Jpport for small samples; transfer learning, sparse modeling, etc.

’_,-'- X EREBAD IR Problem of factor explanation

/’ D—OMh5DEHIY HL Retrieving information from the network
—OREEDEF{L Simplification of network structure
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Notes and summary when applying artificial intelligence in the chemical field

IE S5 #ER D K\ \Handling of compound information: Graph convolution

Miracles by the KY-methods

= Graph convolutionlXFwRITD—2—F )Ly —HF A T418E0) B BFE T,
IESEHm=HET —2 LT HFEELTHRAC—E i AVWTRESINT,

Graph convolution was developed by using topology theory as a method to convert compound information into numerical data in the process
of recent development of neural network type artificial intelligence.

D RROS— £ B A MERORIELTH B, FHEOT TO—F (1HE — E

.;_;faﬁah@ﬁﬁém—ému ;

IZERFEINTULV =,

ithough it is the digitization of compound information by topology, a similar approach has already been developed since the beginning of the

structure—activity relationship.

MRAY—IZkBIEEYMDOEEILIZIE. Hosoyaqd 2T v X MCl(Molecular

Connectivity Index). F D1,

ZIEZEHRDATYIADMRIEINTkKT-,

Housoya index, MCI (Molecular Connectivity Index), and various other indexes have been proposed for quantifying compounds by topology.

" ZNETENDATIIRIE.
PRARGEREHD., LEYEEDIEE

BIEOCYMEZFEORAELEF TR ANIZERASIN.
BNFHERINTET-,

e

Each index has been energetically developed in research fields such as drug discovery and physical properties, and various pharmacological
activities and correlation studies with compound physical properties have been published.

https://kivantium.net/deep—for—-chem All Rights Reserved, Copyright ©
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D #% L Handling of compound information: Graph convolution

Graph Convolution
/ 1. 2. 3. 4, \
set for v inneigh(v) U {v}, transform features sum all  and apply return new
k = deg(v) setd = dist(v, 1), u' = whey 4 pkd nonlinearity features for v

topology

atomic
features - E a Ea H H

u
\ “ for all nodes v in grale

A S Y
graph & . o . . . P ' |




s chemical field

DL Handling of compound information: Graph convolution

(=0YOCC1= | '-1_:-:""'-"?' 5
CC=CC=C1 a-.;ll-.:-:":-: 3
SMILES 2D Drawmg “Grid” Image Deep Neural Network Prediction

Figure 2: Nlustration of the Chemception framework. After a SMILES to structure conversion,
the 2D images are mapped onto an 80 x 80 image that serves as the input image data for training

a deep neural network to predict toxicity, activity, and solvation properties.
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Notes and summary when applying artificial intelligence in the chemical field

IE S5 #R D P\ \Handling of compound information: Graph convolution

DF % Et(CDeep LeaningZr B A AT E A [Gomez—Bombarelli+, 2016] T3 . COMETIEI D F DN FIH | RIFTHHSMILESEEE%
variational autoencoder (VAE) ZFHWNTEMAIMLIZEBRL . RA X RKRBEIE THRBEIELI=RIMLESMILESIZCE T ZETHFEERETL
TWVET . cOFEDMBRE R IIVAEZERH L THREIERIRILEZSMILESICRERLI=ZEEIZE SN A X FEIIN GEMIZIELLGWNVGEEDE

B CHFENIGLIEEHRMNIFEIC
(a)
SMILES input L\/]

ENCODER
Neural Network

| CONTINUOUS W g:j

MOLECULAR
REPRESENTATION f(z)
(Latent Space)

A 200
oo

DECODER
Neural Network

SMILES output

PROPERTY
PREDICTION

75\07-::&—6—;—0

Research that brought Deep Leaning to
molecular design is [Gémez—Bombarelli +,
2016]. In this research, the SMILES notation,
which is the string representation of the
molecule, is converted to a real vector using
the variational autoencoder (VAE), and the
vector optimized by Bayesian optimization is
returned to SMILES to design the molecule.
The problem with this method is that the
rate at which the generated vector is not
compatible with the numerator because the
optimization vector is returned to SMILES in
the VAE space is very high.

(b)

Most Probable Decoding
argmax p(*z)

https://kivantium.net/deep—for—-chem All Rights Reserved, Copyright ©
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Notes and summary when applying artificial intelligence in the chemical field

REODAILHEEICLIERCRIEADT7IO—F

Current approaches to medical and drug discovery using artificial intelligence

WATSONEDEEICLIEREE7IO—F
Medical-related approach in cooperation with WATSON
REFRERRAICKIRIXEETIO—F

Drug design related approaches by employing deep learning

IRERF A CIIEEREMNLGEONZL EBFE LN AT ILRIT,
ARG ERZESIT—RITEWNENZ D,

ZH#MDJournalx A NL . FFRELTHEE@MAFONT=ELNDTESL
MESNTLSD, ERICEEBEENAB-EUOVOFHS (TN,

At present, many topics are offered, deep learning is trial-like, and it can be said that there are no cases

with full-scale success stories. _
Although it has been reported that a large number of Journals were entered and a new drug candidate was

obtained as a result, there was no report that pharmacological activity actually appeared.

All Rights Reserved, Copyright ©
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Miracles by the KY-methods
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SN BETATNELERTIHOIREELD In Sitico Data

Notes and summary when applying artificial intelligence in the chemical field

s BRI AT HREOE T A2 EARTH A

Fundamental weaknesses of machine learning type artificial intelligence

SAELTAL BREBA~EVE] BXRBEHE 2018%F12A98 (811
ZIKKE  BOERIBOFIE IFEF-FET- Emotional expression and judgment

1.

2.

rﬁd) H'IR(OEEZRMTEL, 21208 TREL TR

“My“ ears "can't recognize distant speech. Speak near the microphone.”

[RERRICEDETHRE DT IBLANTFLRALE, - AHOIIICERZREREITRATELEL)

“I'm not good at speaking with inflection in accordance with the situation .... I can't express emotions

like humans well.“

TEERVERDATVWSHE . IRALWEH T, Al A ITE<AE LK)
“I think I'm smart, but I just remember things and not judge.”

NTARIRRBASAGEVRERVERITIELH DL

“It can make mistakes that humans cannot think of.”

NTABEFEFE-OTRALGHERNBAICTESR, EHERRK. REDIHTDETAEFFLTLSE]

“Human can use his hands to do various tasks dexterously, but I have a hard time even grabbing a book.”

All Rights Reserved, Copyright ©
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Notes and summary when applying artificial intelligence in the chemical field

s BB ATHREOAR T 2EANT A

Fundamental weaknesses of machine learning type artificial intelligence

BARILTAL, BARBAEVLE] BAFXEFHE 201812898 (HF))

P SDAITIETELELNCEELZLY  There are many things that Al can't do

1. AMIZiEEZoALGULCRMEELY  Misunderstandings that humans cannot think of

2. BNT-BMATOBTEORNEBZEZEMTELLY  Unable to recognize remote audio content

3. BXLGT 908GV ERBESLLY  You won't be smart without a lot of data

4. RRICKELE-IMBZEDITONLLY  Can't give inflection according to the situation

5. ABORKLLEIEZTHLLVEDS  Things that are difficult due to human casual movement

All Rights Reserved, Copyright ©
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Notes and summary when applying artificial intelligence in the chemical field e A

P ELESELEFSERUN~OERE
— &O)ﬁfiaﬂ;’i’c%nb\zﬁ(ﬁiﬂﬂ@EEﬁ’i*ﬁf‘ T FRITELEHL

SHKEDEFMNTWNEDFERIT HAFEVLE

*'U‘J7)b§i)‘+ﬁfﬁ>o’c% %E"CEH'C%&L\%O)#&B%

. = Difficult to apply to things
o e e e o o > ——— N l other than learning and acquired

o0

===

informatior

= Cannot recognize state after
1. SFLSeoOF = =EF=HR—IRIE I =S Al = :
M 1T BT S 2= B == I h e o 1 second Cannot predict
EHES | IO D ZEIBhEERK after 1 second from photo

BEmEmEe e = analysis of moving car =
earning to recognize moving
and non—moving objects is
required

— W

Input Output

e i * Even if the number of samples
— == . ! is sufficient, there are things
— = I that cannot be acquired by
= F-—— learning
https://japanese.engadget.com/2016/11/28/1-5-ai-mit/ All Rights Reserved, Copyright ©
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Notes and summary when applying artificial intelligence in the chemical field

s BRFEERATHEEOR T 2 EARTH R

Fundamental weaknesses of machine learning type artificial intelligence

ORBHIFESY T ILEAEH TRULEVEESBTOY L TILINE)

The number of samples used for learning is extremely large
(sample collection in compound-related fields)

AT FEELTREATIIES.

ST E DWW CRABEECBREES N ECYAIMNEOEEENMMET TS
When deployed as a data analysis method, if the number of samples is small,
accidental correlation and overfitting will occur, reducing the reliability of artificial
intelligence

OEBRYLILTR. FHHEAELLEVNESIZTIENRE
.;l the learning sample, it is necessary to ensure that the information is not biased
" ATHBEICHEFST . T—E2RITELVSBRATHY TN T—2ORYIIER

Sample data bias is dangerous not only for artificial intelligence but also for data analysis

All Rights Reserved, Copyright ©
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Notes and summary when applying artificial intelligence in the chemical field

s BB A THBEDAH T 5 EARRIFHR

Fundamental weaknesses of machine learning type artificial intelligence

ORVET—HEENEBH THBLOTER R H N TS
Factors cannot be extracted because the network structure is
_— extremely complex

s - E /B /DEEEEOMR TR, EEHHABO TKETHS
Factor extraction is extremely important in research on structure—activity /
toxicity / physical property relationships, etc.

OT —B291L2002 % (Data Cleaning)h'KE  Data cleansing is important
RFERY TN T—RIRLLEETOD /A XL ENREBTHEIZENEELLY

' “The sample data for learning should be free from noise in various forms

All Rights Reserved, Copyright ©
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os and summary when applying artificial intelligence in the chemical field

BRI BT BLhoRE

al problems in artificial intelligence applications.

-------

" A

T

/\ A Hi
Ny -

+=%EJob1, 2, 3, -~ +=FEJob1, 2, 3. -- £ Job1, 2, 3, --




#&*ﬁﬁéﬁﬂkliﬂﬁﬁ Machine learning type artificial intelligence In SM

ﬁ“ % (i1 té%*ﬁ iﬁit |:|:| ’L\a) ﬁﬁ Drug discovery is a world centered

on compound structural formulas
. . b = The chemical her's thinki i
{EEAEEOREBRRERILaMEEXTER. considered by the compound structural formula,
EIS=a7—hL EEMBERTERS, oo i e e meer i
— It is important that the artificial intelligence
AI%[] VZT-L\b\ *Ijﬁﬁ%—c&)é | %%k\ ss:]stt?m ::an intell'acthwith the re:earcher |
R R the user in the compound structura
S— ﬂ:-é%*ﬁﬁ_t—c-ﬁﬁi—c%é;th\ Eég ;:W:)ml.lsla

Example: Drug researcher

‘ﬂ: ﬁl};?'_é i) %% What part of the compound structural

HIBEMZRC<TDIZIT. ILEVEERXRDEDE % i‘;:;“n“g'fh‘jf;‘h'i *;;;;’:;5;3;2;*‘” o
EDLSIZESENITLNND 2=

=

j‘b%tm -L-_I' EE,L/,\% activity? = Needs dialogue with

researchers

=

Just like chess, shogi, and

FIR, S EOLIIC, B EOEBERETBEIIITDDELY  tamuri o cant opeary tr
it__\ ﬂ#'.)ffl')"(“ﬂt\tt \519'1-6"E)UL\ coordinates on the board. Also,

it's not just to win

All Rights Reserved, Copyright ©
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Chemical problems in artificial intelligence applications. MR

Begins with compound structural

Dﬂ:AMEJﬁT 'ﬁtl""i L) ﬂ:rA%*Eiﬁ_t ':ﬁ‘gbé formula and ends with compound

structural formula

jb%d)’b‘%;'—$$‘j: w-—c,ﬂ:AgI;%*ﬁ TT%&QL\—;% Rlesearchers' thought processes all start
MME@FE Compound express|on prob|ems with compound structural formulas
=]

The same compound takes various forms

e el A i e
—ﬁ l:“: é CI:% 75‘ %E I,% % ': J: l’) *% /2 fd: ﬂ? :_l'—t % Hy L) ~ %*L%: ;h/ 0) dimensional stru,ctural formula, thre,e—dimensional
ﬂ% 7b§_#0 II%E *& D Ijq "7é‘~'~ ,‘b,l%i *&%:&)Etﬂ:é ] structural formula, etc. and the contents and

amount of information of each expression system

are different.
B -AZ w Eﬂﬂ . Input issues Even if there are a huge amount of

Journal “b F}x@ﬂﬁ%iﬁk?ﬁ\ﬂ k %O—C:E)s AI%D.LH;E j.ournals ar!d.general chemical

literature, it is necessary to

BB PE LD SR EREERICA NSRBI EANBE, sccratsh inout compound srucur

information necessary for learning

3 w i : ReSUIt issues artificial intelligence.
7": 6 . A T %n ﬁléll‘% #E 0) 1': ?ll‘% #E/\ 0) %mhﬁgig Once the results come out, it is important to

convert artificial intelligence information to
- i 4 .

chemical information

All Rights Reserved, Copyright ©
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Chemical problems in artificial intelligence applications. MG e

mj - 134%% 0) r_‘j_'.EgIEJ Fll:ﬁ% Example: “One—way multiplet” problem for compounds
s ATHIBEICHS OB TAS TEIALBIIDBIN? | fetvecommmns et s emord i
Iﬁj—‘4k"%% 'C‘-‘ &) 5 : C‘: 75_) 9: T \‘/ 7 T 5 %ﬁgﬂ\ﬁ Require function to check that they are the same compound
g %gi@i%ﬁ& 7?: 5 'ﬂjé"\% cl: Elﬂjﬁ é j’l/ 5 Ej‘ﬁ'é‘l‘i I;:r:?:;b:)li?c:i:eing_judged as a different compound in the
' v
murnal‘r%ﬁiu i J: VC‘; 0) ﬁ:ﬁ% Example: Problems using Journal information
- {B%%—;/Q‘/( j—%:‘@;ﬁ\ﬁi;@%jc lj:%zlgﬁlg bzﬁ‘znggﬁj * Chemical and bio-related fields are basically

successful cases

MADH BB ST D, SO LS RBIEPIOI% e comvound provosed o s o of v
iaéﬂ I-/ 7": %%T%% é j/l/ 5 'ﬂfnél\% Fj: N compound? — No filter for failure
ﬁjzyj/ %E&'ﬂ:é% ? — %E& & A ‘5 4 A Y% 5 —_— 753‘ fcﬁ V) ;::Sr:ciournal number does not guarantee

o Ajj Journalﬁ biﬂ%g@{%%‘ﬂzb: fcﬁ B fcﬁ A Evidence that the above—mentioned biased

. 4 . YR - = learning is progressing as the number increases
ARG L LR OREEEEEREA TN Z L OIRL
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x {LEEENAA—DTELRMBIILEMEEX T,
MFOXFIZITTIEERLE R

 Information that chemists can imagine is compound structural

formulas, which cannot be discussed only with numbers and letters.

* AVE A—ADNIKRA DD ITHFEXFI—KT,
BERAA—VFEHRITTA L

e Computers can handle numbers and character codes,

not structural image information.

AIHBEERD LT, LEE2ERHED
X% BH5HENDE

Necessary to fill the gap between the above two
events when implementing artificial intelligence
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Notes and summary when applying artificial intelligence in the chemical field

s BRI E 1235 1T D & Problems in machine learning
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In ggilico Data

Miracles by the KY-methods

[0 Recent artificial intelligence is mainly

machine learning

==

2

advantage:

» Can handle large amounts of data

» Contents that could not be expanded
with artificial intelligence can be expanded.
* No need for know—how (rules)

Develop in fields where there is no know-
how

* [t may be possible to discover new
knowledge

Disadvantages: problems

* Can the system understand chemical
knowledge?

* Result feedback is technically difficult
* It is difficult to make new knowledge
into a level that humans can interpret
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Notes and summary when applying artificial intelligence in the chemical field

s BRI E 1235 1T D & Problems in machine learning

D%E ﬁ%‘ %Bﬁi 'C“U)E,:Ef).‘—i Points to keep in mind when conducting deep learning
1. EERICAWS YT IILERIE—REHE S o) B

= Number of samples used for learning — avoiding overfitting

RYRT—IDERHINRNE FBITRELGY T ILENARICTIHEX

" If the network hierarchy is deep, the number of samples required for learning increases rapidly.

2. FEORYBE -V UTILOFEFRAENKE

Avoid learning bias — Learning content of the sample is important

3. REFE®R BEEF/ XFRELERDRYFT -2

Currently, the network configuration mainly consists of image / sound / character recognition

4. BRHABCTH RYMIT—I2H0 0 ERAFHRAMYHTEHBH THEE

" Bven if the result is good, it is extremely difficult to extract factor information from the network.
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EOEBEELD In Sitico Daca
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Notes and summary when applying artificial intelligence in the chemical field

EREFEIFICHETEISEROATHMEEDER (1)

Development of future artificial intelligence in the life science field

OB SE Deployment field
ERNICIEZEDS, B TOAIAMERRASEMIESL

[ Historically, there are many cases of artificial intelligence deployment in the field of chemical biology
1= EF % Implementation method
NRRO & ICEIL-BREE 0N B /R

Improvement / development of machine learning according to actual conditions

Cl2NA2J)yRE Hybrid type
BHEE B LU IL—ILA—ZXMachine learning and rule base
gﬁﬁﬁgﬁ /1 QQ—J:E:ﬁ& @E}%Cooperatlon with multivariate analysis / pattern recognition
Dlot‘\bﬁ‘ﬁ'/ ERBIREDENE Collaboration with IoT and analysis / medical devices

Df’ﬂ)ﬂ!‘.d)ﬁﬁﬁ Other developments
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FICHETESEROATHBEORR(1)

it of future artificial intelligence in the life science field

5 wyj$mtﬁ A ya) a] BEHN O Is it possible to use large amounts of data efficiently?
_t 'VD 'l%#ﬁ W g 75§ ;F *ﬁﬁ LNT 5) é i’;‘ P 'I *% m$ E‘ < = If the data format and information contents are not complete,
S ‘e' =

it is difficult to handle with machine learning, and it is

K %E—G&) [') . A T ﬂ] ﬁlé', Fﬁ (: 7_'\—9 D *_TE&EE 75“@% important to organize the data for artificial intelligence
_-B y A T ﬂ] ﬁlé‘, 0) % ﬁﬁ E E"] ‘: M\gf d: 'l%li #& 75§ Hy (,) = Even if there is a quantity, information necessary for the

purpose of artificial intelligence cannot be extracted, or biased

ic fd:(/\s %élw\ ‘i1ﬁgf:'|§$ﬁ-—6[i$¥ ‘:1§i7§:b\ information cannot be used for learning
"MESEIE S ) FrE BB EE O [0 Machine learning technology for accurate

understanding of chemical structural formulas

A DR LEREEZ, KED T2 LB EMIC - It is expected that it will be difficult to

D i | i@ﬂiﬁbi%ﬁéhé automatically learn various problems specific to
' chemistry from a large amount of data.

ounds such as drug discovery and safety, a comprehensive approach not only with machine learning but also with
ultivariate analysis / pattern recognition (chemometrics) technology The most reasonable to think about
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