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IST-2: Psychoinformatics
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NEASEE
Research goal

ABIDLD X HZ X LHIERFEDAH]
o FEEBWCERT S,
IFHPICAB O OO ICE Y 2505
=B8N B,

BB - L2 & ABDOBRICH DD
R R, fRY 5,

To understand mechanisms of
human mind by using knowledge and
methods in informatics, as well as in

physiology, psychology, brain science.

To introduce knowledge about the
human mind into informatics.

To solve problems related to the
interaction between information
technology and humans.

BRI = D+ (Room for students)

e 218 (T. Kumada)
h &= — (R. Nakashima)

HIRE

. FEZ1E (Takatsune KUMADA)
IR . hE=— (Ryoichi NAKASHIMA)

MROT77H—F
Approach

ARETIE, B, FITHEE, /X—
VFEUT 4 E WS T ABDOER DR
BaenIE L, TNICE D HEDRE
FEBRELTWET,

ITENEER R OEFERE RS L,
S o [CEREGEBETAI OB EEST R, B
WEECHERET VU v 77 E ORI
HEEXEL T, BMELDAHZXLITE
VEJ,
ABEDORAMCITEOERICH E DN,
AVETT—ARRKRITAN=FFELRE
DISHESBHABEL-HARICHEYE

ATWET,
—ERlE, EEEEFLOHRMITE L
TEmBLTWET,

Research Targets:

Human cognition including attention,
executive function, etc.

and personality

Research Methods:

Psychological experiment, Eye
movement recording, Functional brain
measurements

In addition, Machine learning,
Computational modeling

Application Research: driving support,
cognitive interface

See also Research Topics

E& S (Contact)

. t.kumada@i.kyoto-u.ac.jp
. rnaka@i.kyoto-u.ac.jp

D R ATTRTESEELRE 135= (Room 135, Research Building No.7)

f
HP . http://www.genome.ist.i.kyoto-u.ac.jp/
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Fostering goal

ARBIOFA, O, 1TEICET 2HEY
SR MAIRICE R, BRI 27O DE
BRRGAFCEINDERT L, ThozFE
BICIGAL, HE0FERBEICHILTES

BEHDEEZBELE T,

We aim to cultivate the abilities

« to think creatively about human
recognition and behavior from an
integrated perspective of various
disciplines

e to acquire basic knowledge

We also aim to cultivate the skills

» to solve problems and questions
related to human recognition and
behavior

e to apply the knowledge and
technique flexibly

MEDEDHH
Procedure of research

A O E M EEECHESIA
vy NERRIELAD D, HIKOE
TT—~X%ZRELET,

AR EFEICE, T—YDOF
EBEHMKLET, HARICEFEDH
ITHUAEELFITH, KREBICSLCTE
PiafeE - XEZLET,

ERFE~DOS, ©EF L OHE
mE, AEBE DRI H ERAYIZER
VRO EERITET,

We basically respect the students’
independence, and give appropriate
guidance.

Determining research theme:

based on the students’ interest,
academic importance, and social
impact

For students who wish to be Ph.D.
candidates:

We consider the academic potentials
of the student’s interested theme.

We give the chances for attending
domestic/international conference,
and joint research with companies.

MRETOL IF—RA=
XIBTEE, 74 = Mb A
(Lab seminar)

R, BREfHT, [ABOG] ICOWTORZEER, 7
&, ZORAICHEKLHLESADELZIMHLET,

We welcome motivated students who are interested in the
human mind and deal with the problems in the field
(psychology, brain and cognitive science, and informatics).
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(Research Topics)

IR LEM - BERHORR L Z DA

Investigation of mechanlsms of attention and consciousness

ABORBERERICEAT 2 EBIMARE EEFICH TS RFFEOHRE
o BEFHH (T¥F /= Fb) - BEOZX « FATT4ALTA—DRESTANN—DF
P BREERRR - RA ML —Z v IFICK R FHERICEEE T 5 2 & 20 IB1TE
%, FE (AEHI’EFD, FRERERE) ~ EERICKL YRR
D FE D A - BEEX—AD—ICBEWTERLIZAET
e EREIY FA—IILOMEMTEFMA~DG T-RHEFEZ Eh+
AER
Attentional guidance by optic flow
Understanding human attentional control « In the simulated driving situation, the
« Human cognition performance optic flow displayed on the screen
(attentional processing) can be changed imitating the head-up display showed
by human posture and/or action with the a sustained attention guidance effect.

sense of agency.
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Understanding cognitive function in older adults

minE DI Z BRI TRET 5

o SEPE OMEICH D OIBIRAE D R

s BEDI 2L arvENEERAVESHEOHSIRROREDT-HD > X T LFEF
° .lZT/\l_JEﬂ: %%ﬁ@

Eliminating loneliness among the older adults
with information technology
« Estimation of mind states of older adults living alone
« System development for promoting
social interaction of the older adults
using remote communication technology

S E Z MR E LICRMERDRT

Experiment for older adults
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(Research Topics)

AR DN ZE D IF#RF R IR AR

Understanding individual difference and personalities

BERFOEMZRAN=/N—YF VT 1ICHE

T AH5HE
&Hﬁﬁ@&méﬁutn—/fur4
T X~ DIEXEAL,

e TXFRMLEBOLOHDOEARE/NN—YF
T 4 RIFBEEDIER

Understanding personalities

» Development of the standardized
personality test by machine translation

e Development of a Japanese Personality
Dictionary

FZ A4 /x—DIREEHTE

#%%TwLEO<A—VTUT4®§ﬁ
I—> v bOEFEICLS>T/HN=YF
TADRRTD-OOHIBET ILOREE

e EFINOZYUMDOLIBEERRIC L BT

Expression of personality based on

computational model

» Expression of personality by the
movement of
the agent )
(e.g., triangle) « >

Estimation of driver’s mental states

I~ A N—DFFEPIREDET VL
EHEHLR T —XE@RTL, R7A4/3—=0D
EERRTE) 2

o BEFEEOTM, MBS IC L B EER
e DR %= 7 9~ 2 F AT 1 R B

I~7’r/\_0)121 \‘{k @Eib*ﬁﬂj

- BERBEOREEL S F 74 /N—DIREE
7z ¥R 76&mﬁ“%7»%%

o« A—H—EHRTERKERD -
% REIS B AT & RS

SRR BE

70N

F74NR—nigEEFRL BHEGHFOT

A9 F—=1"—0DMH;E X DEFRDEZEA

o FAK (by7&XoY) - &R GRb
L7y 7)) BEOBMHDOEWNERET

B EEHF DFPA

Modeling of drivers’ mental states

» Analysis of the driving behaviors

» Estimation of driving skills, and their
decrement by aging and fatigue

Automated detection of careless driving

» Constructing machine learning model
for evaluating the driver’s states based
on driving behavior data

Relationship between the sense of

agency for driving and the take-over

behavior during automation

« Examination of the difference between
Proactive (top-down), Reactive
(bottom-up) control strategies

RAF DETAIRER O BIfR

B Measuring driving behaviors




% R sarl BT D E
‘ itve Informatics Lab.

ence Science and
logy Course

ate School of Informatics

e
8%  MHEWN RS KEREBE B =B
HZEBIE

DNONAIE, BBEEDORRIRTESATEENOIEHARZMR L, Bl BEREL,
FODANREDAZT a=lr— g0 2BEIBE>TVET, KIIFEETIE. TDOX D R ABORH
TEHRUFERES) 72 32 2 % B D SR DAL A A 72 DER TEISEER, BbSAETR BRIl BHEM S 2 L—
VaviREOFEERANTIHELE T, Al (N THEREEE) DOFEZFEA /1= X LD M 2179
& TCANHEDOERUHOHEEZHEDE T, T HIC, FBHRIEERICE DV ERII 2 =
r—a g ACT) ORFEZITVET,

(A) ARDRHEIGHRUIEIC BT 2 15%
ANHOHRFERIZ, MADEZDE &V o L BEARNZEEBED S, RPN, & SICIFEER
FREZAIMME. 35 LT OEXDBEIEIREICN £ T, BEICEETI2HD EH505 TED]
R TTe] ZHEL, V7 IVEHAOEHRZZERN L TWET, AIRETIE, TOREERUE
DF BB X U7 ORI EOBIRER - 7V 3V XLOHERE Hig L2 TWE T, AL
ISR 2 N OFE « 1781 b i IE IR #EE 9 2 O W HA . BEEAR > O a—
RITTT 4 T AEVSTEAT ¢ TIEREEME L7 Ta—F 2 HHLEd, MRS, £
FBHEEHROME AN AL, HEARANCH T 5580 (A XEHD) B RICEH T, )\F‘ﬁ
kﬁﬁﬁé ENzfiEZ. DO ANEORHEREEE & OMFEMEMNEE SN WD AL O\ THHREE D
EDE L T, AEOFRFIERUEED KX DN EE2HisL £,

(B) ANRDOHEEEZFIH LIc X T ¢ 7 B DhRFE

VR AT« T EMNZ AT O L DDA FE, ANEOFEMA A=A LZ S £LREXRT T LI
HYETo FIRIE T 4 AT LA B IRBEEIMNIC B TUEREROREZFIHT 5 C Llic k-
T BEASOFRREYHERZ 9 2 B AR THRNKRIEICH E L2 D FEEIICRATRRIC
BRTCT EMATRRICIE ST LE T, RIFRETIE. TOX S BHER—AD AT ¢ 7 Hiffi 7z i
FEU. AR A D RUIR 2 THI AR TG L E J

ANBDREREZFB L
20/3D O/ NF ) Lis &
TR, SR CILEBEL
EHARA. AT AR
BAE DT B & 3D BRERHMAK
BTE%,

EEHI!R-ID

TEHR(PRIBRR) 1 H!Eﬁl(&-z D

EHRE® L=I+D

(C) BB FHEFEAI 22— 3 VOWA N =X LI

A2 == 3 VOMANZ X LERIAT % 7201, il -OREAEER MRI 72 & O fxtEaeS TR T2
FERWEEBRZED TNET, FRC, I 27— 3 VEEET 3 720DRIREN KT & D
BUEBNC KD XA F I v ZICEELTVWE T EICER LT, MRERHIIEBRZ B k> TV E
T, FIEROKGHIEMiZHAEDE S C & T, ABOMEE ZFE L T 21208 127%
FfiBRET> TV T,




% mERmRsEE  SorlBERENDE

nitve Informatics Lab.
gence Science and

4 Body ™%
&
. Brain

¥ roxs a3

for Human Cogniti ology Course

vate School of Informatics
> University

HEICDOWT
PEH R B, R SEOIEREZET T AR QKM HLEIC BT 20282 LIz b, 2019 4
4 AICIEECAERNC ST UE Uiz, SN ABIOME T, #HE) - JE - GO, REROM, fil
H, ZREERE, L0 bR RIEE TS RBNC B d 278 217> TE F Ui, BEGRRIIZED /S
AFZTD-ANTHO, KW T 0T = 7 MANZYREEIZE (A) TTREEK ) OmsfEd
BHOTOET, DHYPEDMRERI A VST ATV A, AvEa—RZE Y3y, avEa—X&
T5T 49 IR, TAARATLAT 7 /00—, N=F ¥ )V T7VVT 1 EDWEMIEZHEET %%
BRmiseE LTV E T, mliid & <, AL CNTHERRIER) 758 U7z N oW HLEE o PEfi
WO ZER > TVET,

HENERMNE | JORBK. BN, RIEMHE

IKIEEWEEREZ . B L2 R AR i
Fik 2 —OmgEa, FILKR A, AR
s fili 2 R CHI, S RERER T, I &
FERERY MRI Z2 [ARFICFHIS 2 £fiic DL T i
RIS VEHEZETVES, a3 22— g
NPRT BINESRE L LT, S PR EH Ath gy
B2 RS 2 MO AOMIAZ HIE LT, K
Wil E xRt & UTIRD XA F 2 7 A=
HLTVET,
gy S Y ~ [T . ; i )
:ﬁ%iﬂh%ﬁi& AN OERIE & R8I EGK i & KR MRI OO [EIBSEHAI
IZBHS 20BN D T3 A S— R T iRt
B FEEIO AN ZEH L TVET,

i [AY=r okca

WHICD L TEIRZRDBE LS, FTESXBICHKL TIREY, KB TORT%
R 2 A ERTR T 72dIc, AULTEFFLYDFICOVTHIo 2 ETEZELTIEL W E
FEZTVET, S)E

et 12 S 36 311 5=
[L]EEfEN RS 823
THan 0 075-753-3146
e-mail: nishida.shinya.2x@kyoto-u.ac.jp
& 12 S8



HEAY FERMNENGEHNPERI -V
(REBRIFHRFZHARE MEERRFELR
RIKEN CBS #EEif- SRR —L

R N
iR #2Z,Ph.D

®1—4a

-

S2BS5h ]

rEBBILESDTE 1 [BOARE
TRTRMOHETHS

I=HbOMREF. ANMTHEERT DEE. ELHEFORFLICLH-TEZSLLED. HOBEZEMY
EWEBSTWEY ., TDORBADEHICT, RREBHROHRZETL TED. F-ZORECHESHRE
ToTWET, EREBRTIEE NE MRIY | BERTE MNFEETIL) LROBREIGRICET 5 THIEOMRF
HEMERE G EORARET>TVETS,

3. B TR IR DR F & BB eI TRk

L RITH. o L o
DDES EHHINIBR OO DTN T —S2BITEMN - T ILCET . ERa e, K
== affd HEEEOHS LI 2T OH EDRNIE | BIEPBLRBEE (F—F-5—=

DURE) EBERE (BB FE R  SREREMERHE (8RR
SR | BRI EPEER. MRS XA LR,

Mﬁg@w = HED probability space
g ﬁg\
e S o\ R
Ry e 1Y W & 35N —_— — £.0 s
Y BOH QM B - &
\WoksE £ 32 Y === 7 2. VA o Q e (o}
A 15 R X2 B i 255 OD % AT 15 i o=
Keywords: [pigsh INE [NfES: ETLLEN  BR&E EviT—4
TR HERNSA L/ DEE - AT BANE RS MR SR T AR E RS
TRt - T2 YT HEEREE

D 4. \ERICAIFT

B8 - RIF-FTE- R GEEECERRELF T OMG EERE. AMKBEHR
ZOERESE. HRBROMAEESE., DO HER. FHEBOZH-
BE-FPHADHRE. Fr-GRBEATHEAOEREHELTVET,

DN ERERBDSBERREDR A D =X LIBS

ARBPEMITRBROTANL . FYKELGHRMOFRE. JYBMESONIER
REEZZFELET ., COBRMELLITTHFELBRREDRAN=XLEHLA
IS HEMT, BILFELGEDHEEREEMMRIZBROTMAIEANSHEZED

TLWEY, HemtopEE
LGen G TE [LOE#, L3al—av % ILORHERIZTS
T8HT—4 4 - Input
W75 I—

|
Prob of choice}

I" > efror”
Valuation O |
Iﬁi‘lﬁﬂ&& Value" s,'gg,,

Probability
of choice

‘reward”

Keywords: ZFRRTE $HENFR MIEFE &EFE ANEEZ #ERE

F—/RSomiEiile  MEREE

R|EE  ETILA—XF

BIEFEREDBRBREDMER
CGEH2mKR) TEES AT LIDOH

—

HEMMEHEMERRTE) OB ER
TBEVRTLHBES RT L)

2. gt R DREHEZASHICT S

Learning to simulate others’ decisions

EEOBEEFORFELDOIHRTROMMAEDHERIX, TOTEHZEE

FHETYT ., TDIRFITHS. B DDLITHEHN T SU B RRED MR

FTREAAREPDIC, EMMRIREREMF HRDO R -FE THREEDTLET,
Keywords : AEAMREY HIBEHF

HEMME HEMBEERRE LOER

o ELDAIF. BHTHREITL.
ARERTEMMNRETEET,

o EL DAL, BEH KEHARELEE
LTHREEETVES,

HEERZ itn-info(at)ml.riken.jp IZ
BEIEHELZILY,
http://www.itn.brain.riken.jp
/japanese/recruit.html

Self
Simulated O' s process
- O's Value ¢—

|

Control task
r\j —

1
L1E)

2

|
|

O's Prob of Choice | § - 3- - -

S's Value

S’ s Prob of Choice

v
S’ s Prediction’
of O' s choice,

Other task

Simulated-other’s Reward PE
Simulated-Other’s Action PE

S. Suzuki et al, Neuron (2012)
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AMEETIEBEREELIE (Natural Language Processing; NLP) DR ZE{ToTLVET .
ZIICE, BFEETZ =T —2a DA ZHERNRZ S IEHESTHBAT L0 EHR
FIFIRE, TNICE-OTHEREL, BHBIER, B AT LEFZLYEEILLTARDEE
EXETAHEVSITEHHAED2ODAEMSHYET .
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R HAMEBITOTLET.

Q: Find the amount of Calcium hydroxide that is required to react with 2
moles of Carbon dioxide to form 2 moles of Calcium carbonate along with
2 moles of Water

A: First, use the chemical reaction predictor to determine the chemical
equation for the reaction.

Reactants: ?Ca(OH)2, 2C02

Products: 2CaC03, 2H20

<< Chemical reaction predictor >> NEED 21—

2Ca(0OH)2 +2C02 - 2CaC03 + 2H20 | LR GFRIZEDFEUH L
Second, use the molar mass list to determine the molar mass of Calcium
hydroxide. ...
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EHIIEDTEFET. THRAMEEFL, THENRIZEDKIIITIDOMN I EWSIH THBZEEIL T H2LT, BE
REMNLRIRICDOLGADFANZRLY, 1028 1—ZBL TREORBEENCIERMEZS ITHT IEE2XIE
TREVOERRGHEMGCAZEDTNEY.

BEHROEGAICATHR BHBIRET—T5—=U T DEAITLOTREHRENRLL, TEEFL
BETERSNIBOTVET. ARRETH, BEXRMEFEABVRSTOEYIEE Y IZFIRT 51-HI1BIE
EEMAMNYELTHIALEY, UEHEEVWALEISRRT OARLORBEZRHLTRHRLOTVLSICEEH
HREVSERAREEDTNEY.
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HEES AT LEBELELE.
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IST-13: Biological Information Networks Group

Professor Tatsuya Akutsu Associate Professor Takeyuki Tamura
Assistant Professor Tomoya Mori

(Laboratory of Mathematical Bioinformatics,
Bioinformatics Center, Institute for Chemical Research, Kyoto University)

Study on Bioinformatics

Our ultimate goal is to elucidate the mathematical and information science principles
of how information that can reconstruct humans is stored in DNA sequences.

s Subject=Biology/Chemistry, Method=Mathematical/Information Science

= We study theory and applications of bioinformatics

= Our laboratory is a part of Bioinformatics Center, Kyoto University, which is a major
research center on bioinformatics in Japan
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Analysis/design of chemical structures Design of genome-scale metabolic networks
by using neural networks as cell factories

= Examples of Research topics
= Analysis of gene requlatory networks and protein-protein interaction networks
= Analysis of genomic scale metabolic networks

= Applications/developments of machine learning methods for bioinformatics
Discrete models of neural networks

= Discrete algorithms for analyzing biological and chemical data
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Extraction of knowledge from trained Developed web server for prediction
neural networks of subcellular localization of proteins

Lab HP: https://www.bic.kyoto-u.ac.jp/takutsu/index.html
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