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Sumitomo Chemical Systems Service Co., Ltd.
IT Strategy Office

Consideration of Utilization of Artificial
Intelligence for Business Innovation

Hitoshi HonpA

In recent years, the growth of artificial intelligence (AI) has been remarkable. In the chemical industry, a
wave of business innovation utilizing Al has arrived, including drug development that utilizes Al in the medical
field. Sumitomo Chemical Co., Ltd. aims to realize dramatic business innovation through digitization corre-
sponding to the IoT era in its medium-term plan. As a part of this Al is also being examined as a digitalization
technology. In this paper, we will consider the utilization of Al for future business innovation based on the

present state of artificial intelligence and efforts at Sumitomo Chemical Co., Ltd.
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©1960: Computers could handle symbols
such as letters, figures, symbols

©1964: IBM® System/360 released ©1981: IBM® PC released
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©1995: General opening of the Internet

©2000: Diffusion of the Internet

Diffusion of mainframe Diffusion of PC
First boom Second boom Third boom
(1956 — 1960’s) (1980’s) (2000 - present)

©1980: Commercialization of ©2000: Progress of “Machine Learning”

“expert system”

©1956: Holding “Dartmouth Conference”
For the first time in human history, the

term “artificial intelligence” is used.
©1982: MITI

“The Fifth Generation Computer
Project” Start

©2006: Appearance of “Deep
Learning”

SIBIA I9JUIM Oy T,
SJBIA J9JUIM 9,

©1958: Invention of “Perceptron”

©2011: Watson®
Win with “Jeopardy!”

©1982: Announcement of
“back propagation method”

BEEEN  History of artificial intelligence

©1960: Progress in “Symbolic
Process Research”
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ANTHIBEIE, — A A THRIBE (Strong AI) &
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k. BHEONTHIBEE, T NTHOATHIETH
0. N ALHIBEDFAFED Hifk 37z 5 T sy,
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AETIV (HHE, BRI, JERME) A 3 hil
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1IN Learning methods and Learning algorithms

Learning methods Learning algorithm examples
Supervised e Linear regression
learning ¢ Logistic regression

e Naive Bayes

e Perceptron

¢ AR,MA, (s) ARIMA model
Unsupervised e Hierarchical clustering (Ward system etc.)
learning e Non-hierarchical clustering

(K-means clustering etc.)
e Topic model
(Latent Dirichlet allocation etc.)
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W N g o7z (1RIHDOLXDE),

L2L. Z0D%, WiiRzE{ZWik (Backpropagation)
ARE S, PHEOBEMESFHIILS>TELDS
N5EIICAD, JFEEFRFO>=a—F Ly PT—
I RMETESL XDk 572, ZThT, EHIZZHED
Za—=F0 3y NI — 7 OWEENEEEIZ I 5 7208, B
TOREN S, YEREDH 2572 (20 H DA DIEHR) .

1L [EP8 Possibilities for current Artificial Intelligence

EBEHICMTALMEEEROEE

- BJFEGFS:  (Vanishing gradients) : @ &3 12O
T, WS ERRE TR, A ICRYIOREIZED I
ONTHREDETE LS KD,

-2 (Overfitting) @ AT — 2125 L TIZIEL <
FHTEBH, KHOF— 2oL TE, FHIAT
T, FEHHBNARETELD, T — 2 1R R
BT = APMIAATLE S GA. ZOT— 412
WENEALTLEO, PHMICHEL &L k5,

BAEDTF 4 —T5—=v TR, [F—trxya—
H— ] ¥R EORIPICL D, WREEAREOME % T
RL. ZRBARETEL XS SZEMA, H—
P x7 Ay 7O b, FROEETIE. GPU%EFIH
FTHZEICKD, FHRAY - FEICm L. FEH
B CET L AEZINTIENTEL LI IZE S
Joo TOZEIZED. TH =T F7==V 0N, DT
X E BB Z Lk -7,

(3) BUED A THIBED TTRENE
BHEDO N THIBEDOH A #IGH § 5 &, Table 21539
ZEMIEETH B,

3. AIHIBEDFEMI L FEE
HEGFERICE L TR, T4 =TT = ERAL
7222k, ZOBETRKELSREL, L4 2

Possibility Description Application example
Trend modeling and forecast Modeling (formulas) based on past data, predicting the eDemand forecast
future from past trends.
Aggregation in multidimensional space Mapping data in multidimensional order, grouping e Spam classification

highly relevant data, and deriving similar trends that can e Repositioning of products / materials

not be predicted by humans.

Discovery of combinations of high

relevancy (variables), grasping the situation such as work

Visualizing the relevance of a large amount of data items e Anomaly detection

e Predictive Maintenance

environments and detecting changes.

Image recognition / speech recognition By using the neural network method, we achieve
something similar to the senses of living things, the

e Human recognition
e Emotion analysis

ability to reproduce the motor system on a machine and e Voice recognition (Speech to text)

recognize images and sounds.

Understanding and responding to human  Recognizing the human language and making appropriate e Virtual Personal Assistant

empirical knowledge and language

responses and controlling according to the intention.

e Machine translation

* 9 =2 -0 VIEMHAICEREEETI . ZTOEFREDRE HRTIEAN, TZ T, ThThO AN LA EEZHET S (0~1
DOFERHE) . =2—F0 2y bT =213, AJHMEORAIN, »IMEEEA L X2, fhio=2—a T LTESE#NIT5., =2—
TGy bU =2 OFEIE, fEGAES KU E I K > TIEUORERE 5 K5 12843,

#¥10 A= b2 VI —F—F Z2—FNh2y VT =T EMHLEZRIUEMHOZDDTILTY by Za =Tty P T—=2DI8T A=K —
O A 7 Y Z LTI EL, A= 22— —TIL =8 DEHNE L WS 74 F7ERT I LICk - T, WENYEREE 2
BHBEMNNE L 5D, BAEAES LTEFEEN I FMED T &30 572,
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Applicant for
patent that includes
the specified

Data input Visualization of the personnel network
e
s
L7 IIQ ]

Q,
Published Internal e g
patent data business gy

card data

Business
card
exchange

Business
card
exchange

Applicant for
patent that includes \
related words \

Co-authored
relationship

: Patent applicant (outside company)
: Internal talent

: Connection between patent applicants

(co-author relationship)

: Connection between patent applicant and internal talent

(business card exchange)

BEE How the personnel network analysis tool works
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FETHETASHETTLO—HTH 5,
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IBM®?DWatson® API*160NLC (Natural Language
Classifier) *7AFH L. HAEREEEHRS 27 L8126
T AFAQ* VDT — 4 X— 2 %#TCIZ, HASHETOERM
3 LIZMET A AERGEL 72, &k, Watson®
i, T AV IO A XHFM T D % Jeopardy ! 'TEI L 72
Zens, Ml (F—4) 2RATIL BFICEE
LCHEREETESICEEA A -V EH>THB AR
ZNWEELDL, 1277, FEBZIE, Jeopardy 'TEIF L 72
Watson® & 4 — & 2 & U Tk & Ty 5 Watson®id.
2L ORI TH 5, Watson®iZBR 6§, Microsoft®%
Google®Z ENPEE§ 5, ALHIBEY —E 2L, —D3
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FIWE DR BIEORE % 5D 5 7291213, Bvab
HIZH 722 HRGEL#HUSa — VHE L, BE e
DIENRD S, ARGETIE, 6220TC & 5 BMWEHE
XTI, K10754 — v OBE T S WA b EH
L. Ait62200 7 — & HHiAA T H 7=,

WiR%. Table 3ITR T, BEHEOMWEHOETH DI
% &5 BRESEORINAE DRI LT, T0%FEE DI
TH . MEERETRAHTRE L IEF OB 720HRT
b o7z,

1ELIERE Result of inquiry response using natural

language
Level Definition Correct
answer rate
Easy Questions close to the original About 95%
Normal  Simple sentence (Less than 40 About 70%

characters), including complex words*
Compound sentence (40 characters or
more), no complex words

Difficult Compound sentence (40 characters or About 50%
more), including complex words

* Complex words are words that combine words. For example,
the management information system is composed of three
words “management”, “information” and “system”. In Japanese
processing, meaning differs depending on how words are
delimited, so processing becomes difficult if complex phrases

are included in sentences.

BUE, WtkTid, CDC*20LMfEL, ~L 7572 7%t
B2 EIZB W GEHOHEL 2 RETL T3, 2o
T, NULT T A28 5 AN LHIBEZ WG L 2= 58y
BRIV DHENZEOFERERE LT\ 5, ARGETH
SN ARSI OMRA W2 LT, HELDFEHR
IZEUD AT PETH B,

(3) HETH

(WO E DRG] B#ET 252, [WwollHEic]
(WS 5T BERENPDAL YTy bEFBRL, FEk
DOFLE - G0N T v 2% VT SMEEE 1T 72,

LDPE (Low Density Polyethylene:{li& &R ) =5 L
V) D19894F-1H ~20144E12 H O E A pE RFERE % &
L2, ARETIVZED S BMEE I K> TPllET L
DORRGEE % 1T > 720 201541 H ~20154E12H 2 X %1,
FLiEME & PG A b U 2265, MRS A T 5
& 9 ZfdIn &R RGEEAS R 2 S 5 7z,

ARET I, /35 X —Z =D L OZEEH, FTOIT
KIZHEBEA G2 5BELROMIICHOSG NS, Bl
BRI Pl Tl IS W o b, Ak, EBEOH
G0N v 203, B - 7y A%, SE
GDPEDHBEIZE>TE Eicha&Eio6h5, &
M OMEETIX, EWNEEREFEEOADT — 4 ##HH L
7272%. ARET D a0m & U722, ARET L Ol
128, MAT®F )L, ARMAE 57 )L, ARIMAE 7L,
SARIMAE T L EDTILTY TL08HD, F—2D
Bt 7 — 2 OflAEbHEIZE ST, T sZ L
12k 0. s PHIAATRRIZ K B,

S, EHIZT =2 OMABEDLERTILITY LD
Bt & 21TV, EHITREOEW TR, LDPEL
ANOHEH ARG T2 TETH 5,

3. ATHIBEDERICMT 72588

ATHIBER, BUERHICHIEL TETWEH, /2
F 7oA S BRI T & 4R Tid A < FIHICH
T COBRENKZ N,

(1) ATHIBEDE FH AR IS U 7= 85I B 3
BURDO AN THIBEIE, 59O ATHIBETH 5720, IH
AN 2, R OBE Z RS % 720 OHH O A

%16 Watson®Z, IBMO2HEtd 25 A THIREOMEE 21t 59— 2 TH 5., IBMOIE, ATHIBE & ZIPFRES, ar =54 7 GB) - 2
VEa—T 4 YT EFATNS, Watson®id, #E(DAPI (Application Program Interface) &IN5 <4 27 04— 2 THK I h T3,

%17 NLC (Natural Language Classifier) 1%, Watson® APID—>C, NLCIZ, BHASEAMIT L. RUEXOERMA 7L -y 745 L
TE5, ZZ&D 5 AZONERMAS, EONTITNT 2B D, MBI TE, JIOMPIANGFEEL 20, WEETI £ ENAREL & 5,

*18 HEAEREWE WY 2 7 213, [ERCEHASH OB REH A R 2T 4 TH S,

%19 FAQ (Frequently Asked Questions) 1%, K< »2EMEMEA2ZLDEDTH S,

%20 CDC (China Delivery Center) 3. 727tV F 2 7OD Y 27 ABIE - IRSFOMA, (FALFHA I, REBHRY 2764580

LT F22BLOY 27 LA ERLEL T 5,
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THIRESBETH D, ZOBFET, ALHBEEZIEE L
728 - =2 L LTS TE 2R, EBT
WHLES T2, B/ - Y- 2220F £
TAHRZENHLW S r—=V v 2T7240K512, ¥
2T LEHAL, $2AZ =S A —Z =BT T
HABA A=V TIRIAEV), LA-T, BRTIIEE
DTS A N THIBE TR 2546, iz 7oy
5 3 VBB B ATREE D O,

BURD N THIBEORKE D 5EEE4 512, ZO5FELIN
2. ATHIBEOWEHAERA L < 0. N TAIREEE
HLUZEE - - 213, WFhd3/E, Sy r—
VAT LADXIIZPNHMICFIHTE S LStk b L
FEZbD, LU, JERIIZZO XS 8N - -1 2
ZRIHTAIZLTE. ZOLDODOHERHI > T
JRUE, KOEUNCER LD, MifE AL 220 3
H5ZLIETELR,

FHZITOMBEER 24 TH 2 Ythid, BHED S B2
5. NTHIGEZ WG U723 2 Mgl L o>, AL
HIBEIZBE T 2 Hf 23815 L. Ik, X ATLMBED S
b = 2N L 2B, K DRI A R
WhEE X DI A T BERDH B,

(2) 7 — & O & AME K

ATHIBEORFE LB DL, 7—24Thb, AL
HIBEDMERE R FIF T 7201213, £33, KEOTF—
2 R U P B vy, 7275 L, BT — &
NHIUTENE VD DI TIFEED, E LW A
7212k, ELWTF =230 8ETH5, LLWTF—4&
3. ATHIBEZRTEH T 2 HNO2E D720 Ok, 7
Oy h, TLI) ZLEEOWEIZL >THRE ST
{ %,

Gk, ABMIZIELWF -2 2 %452 L3 T%
BV, WIE AR ELWTF — 2 A B B 1o
i C& % &I ch, MmO ATHBEDFBLIZ AT
DL Zkizh D, HEMIZIELWT — & 2414 550
WA THIBEORAFIZDOWTIX, 72K HEM V.- T
WhEWE®, ELWTF— &2 284 5 720121%,. AR
DJIWETH 5,

ELWTF — 2 284554 5 =0121%, A LHREDHh
MEREZFFL TR 2T TEL, T4 ZDEDOD
Rtk (b2 EBMED) IS REL T2 082 H
%, ZheHhafii ohs A& FRIIHE5 2 2133k
WICHEL W, WEICAMZER L TS BERH 5,

(3) ATHIBEWEFICIANT 720 75 ¥ —

ANTHIEE BT —F5—=v2) d, uvyy
RR AW (AR IhTHhE20), EnkD
GIRRBERIZE > T, BAEXH IR THE 2 EM
LZENTERN, BE, BADMENS LXIZDONT
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EBEHICMTALMEEEROEE

F. P-4 (ALHBEAHLZEZL) LlED
F— A hRELDEDLZEICK S THERT B Z L3 T
X5, 72770, FFREELVWEERS W, 720 A
THIBEIE, 100%IE LS %z x4 2 &3
<. WICHhES TR H % (MhEH Z & ISR LT,
ANE&ZEDS ),

ANTHIGEE, ZOniftziE 2 CEHT 32083 H
%5

ZDEE, B NTHIBEAH U725 Z LA SR
5% 5E#E L TR, von< HEMEL T, ¥
BhEE T T3 8%A %L 55, NTHIBEAMES
BRiZik, ZOfER» S L& &, ¥EBITRD 5 h 5 EEME
LERIANRT, ALHIBEAMLE S 72FED ) 22125 LT
WK A DB UM L7259 2 THH L T BB
b5,

4. FERICEIT-SHOER Y HEH

[ToTHHRIZxHE L 727 2 2 MEIC & 2 A 7 375
HOEBR] =7 a Y 2o FCiE. Wi OBEE
IZINA T, BFREM O S MEE. EMO) RV Y 5
=B XU TPHRELR END AN TE SN T A,

F72, SHhEBATHBEOREIZILDU T, EH=—
AP E A 0 O 2 AT T PETH S, 4
FELTE, 20K LS ERARE L a6, f
I A THIBEIZBE§ 2 £l & F5 > - A A B T, (1K
{b2E 7L — I NGBS & 2 %02 & 0 5
FHTE B L ITWHEZHED T <,

BHYIC

ANTHIBEOWERIZ, ZRETATLN A LD 72
EWAEAEbds 2T, ABHRIRIZO AR S XS 1
BLoNNBETIED S,

7720, FRCHATIE. 2ok EimasigEied
THBAONZTE WD LT, BRI F
FACFE TN =TI BT EAMOMER L < 0, A
BOABT, HflifiEkE 2 4 — X12f70DoD, kb
FE DL, AEEm LA HBEL TS BEISE
5T,

ZO &S ERHEFETIUE, ARIZE D ARBIZL
MTEENWZ EIZEIL, ATHIBECHEETZ 3 Z
LA ATHBEIZAT R T ZERERILFEIL—T %
RIBXHE TN ZEIZEDENBEEL D,

ZIOVSEW®A 5 S IS AN THIBED L .
EHITEHTESLO 55 THHAH. ZOSEDBITIE,
ANTHIBEDF AR N — TIZHD AR, &)
— G DTN, A PEMEIN L AATRE Z R A E D MY
LTV ZENEETH S,
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