6 —2

RERTEICKAAEBHAE -SRI F TR
EeSwis B IN

[SAH1Y % Web [FERIZRAEIED R & FRRHY - 12 FHIEE D 14

MERKE: FH M
(FRREKRZF PTTeiBRcAmRE 2R
B R Y B FRIOEE~[IIEE



1. BIREAIER

SRR SR AR S SR SRR DIEE

WET—< 4% SEY B Web BERIETHENE 0D 3245 LS R5NRY - FR R AR {E 0D ST
HIFHEREA ERL KRN RE

HERERE (K4 -FTE-B) FHE Sk PATERCA fE - R

RZTHEAR TERRS0EE ~ HISEE

FR30FEE 4, 420, 000

SHITEE 3, 796, 000M
e -

SH2&EE 3, 844, 100H

SF3EE 1, 898, 000H

2. FIROBEH

NENZ & T, EEORSROIREIIFRS 1275, RfHORSE LT ROIEEIINEECH 5. £/, FHHE &bl
O SN AREROMEI ISR S, WEROEZIBRAVELSD. SF 0, AHOREL < 0%A, 288K
OTIIRL, B E EBIZERT D, AT, ZOX 5 ZREEORGEIZHE S FelE0OR b2 T A SR 2 5.

SHAZ G NBORBEOIEL, RREFA9BLRDITEEMEDIR LHE 2 DiLd. 5T, B OITR
Bam ORGSR E#iH <415 (D. Schacter, 2002, The Seven Sins of Memory). 5\ GelEA =AVH Z & C, ANHIHETOM
TP TE. AR LIHBUC Lo T, 2RI TR RRMEHND. ET, AL > THED
B MEROZXMZT, R LEREL .

RErvdE CHRfi S D TERISNOHERIC B DG EDONEL] 1, b TIERS S NROOBRE ) SF
gL, BROFRERREONERICL VAT TN SR OIS, WeblEEESI D/ — Y7 —2i, ARIiZE
DT INDIERERZIET 2—)7C, EADRSE EANTES S TEREIREE) 257 570 LAl
ZFFO. ZOBUREY, HHRESROBFICIONTIL, bt « B2 T2<, EADRBIEmZBET 202
5. ZOXH, EIGREIIEEOBLE D DMELF ST 2RETH Y, SEATREERRZGHT-0DITE,
SRR AR LT 0 A A B NI IR VLT .

RO D,

® UESEIEORFRET T Y /I ZH MR Y R

®  WeblHRE N EDA X T L a e T HIERTE (LA

® YV INT = ORKGMEZ T DRk (FH)

® RN NOHGREICBID AR ETE (JEE) (AR
DO e T — DMK LT, ZOF—L05f#d2% Z & C, ARIOFEIER: & TR0/ 2 WebBii A 7' 1 h# A &
YT, ZOFEHY - THE - BEARMIEA ER LT D, S 61T, FHmFERA T ANVTZAR—SZ A ROt —
EARAZFEL, RV TOIEREFET 5. ZNEERT D70 E, s e 0B850 B b5 M GRAE
), VAT LEBMMET AN (T, HRTTANOND DO T A (BT, 38 (RE
T DWEELTRD,

3. ARDEE
BT X DI, AWGECIE, BHEORSEICE S SeEOARE SH LA, NEORTIERER & SR OEHREREED
NEGEMEE T 5. LT, ARORERE S TR S LT, AMD X D I 2EAIRE L,
T N A AN LD IERHIGEEAT ). IGEHREEEETCIILA T O 4 THH RN CIAO NI L L Y L35 2 &
& UCRoH LTz,

1. ABDOX D ITEH T2 Web BREENS — OIFREUS T8N -2 2 8




2. ANHD LD ITEHT 5 Web BREis——W DIFEN 5.2 D528
3. A X D ITEHT % Web BREREOREATME
4. NHD L D ITEHEIT D Web BREEAMENIRGRLIEI KT 2
IHIZ, MHERETE, INOOHEZMFT 572012, (1) SE5T 5 Web BREED ' 1 hZ A7, 2) 7
0 A TERFE USRI, 3) RN hDIELAY I 2 —t 3, @) HEEREROERD £ &
D & A OADIEIR o3 T T3 HEAFok L7z, DURICARHEOE BT L2, BRI TS TR s oW Gl
T

(1) THIT 2 Web IRIEEDTOMAE LS EREREHE

[AID & 5 ITEH % Web 8157 2 B 272012, A2 IR AROHEDET /L (CEEFAAYERRICEES
WTHEBR SN T V) 2D, LT, ABETE, TENONAHER] 281810 Web OFERTEAS,
TEAOFEHRTEOEREC Lo THETU D ET D, FRZ, 19 D7e EOFEMER L BRET D 580Y, A0 T 47
PRRCIBOR Y IR URARE 28 . BOFIN L 72 50T, R m v =T 4B = 3 AL VR
IND. S6IT, EADKBRIEEMRRI SN IND Z &L T, SNS EDR B Ckkx 2pttaififid s 4=
C&H5.

FRDOA D =R L% I 7 vl LYV THIET 27201218, EADLHIREEDE =42 U U 7S RN E L
LA IV T TOINNBREETH D K AT AT, 2 EEMESIZZ85ET/L (Anderson, 2007 |21 % Adaptive
Control of Thought-Rational: ACT-R ZFH) (ZBREN SN A EHERZ L > CIIT 5. B LI AT AL, Web A

DfgReR L 5. Web L TO—V D T8 E=4 Y 7L, M SNIZpEaEig 2 IEST 5. TOWigE 7T
%t@f“ﬂ:ﬁﬁﬂz TR LT S EEICRE L7 paimiiiig L, OB L Alett 5. RUAT LT,
JREZIBT D PESHEIGRORBERICISU VT, WEOFRFR AW THER SN NBIDRERED M T 252 (W
EFHWED M T A, BRSO, %< DIEBEBIEER S b OB RET 5) . ZIUTED, ZOIR
HURAT AN, FESEEDT T T SO AREDY R a b—y g bR D.

77 0Y M RENDTEED Y R 2 b—ra i 0Y, 22—V DTEF AT (Web M) LIEERSHO & FITMNAC
BET D, 72720, 22—V OGBS T 272012, —VFOAERIRRE L BT LD HOREED/ T A—H
ZESET S, @, ARIEA B LAZEETND L XIS, FEED A 7z7b>a'ﬁ< 720, DEOTEARRD IR R
T2 (BIEEIZNGD) . AU LT, U T w7 2% LTCODEATIE, FREO/ A 7 ADSREEICEE D EHVEL,
AR GEHOBSRN 2S5, ATEY, SeEDT I ab—ia» _io FHY TR L a—HoAFRRRER, U
2 ODOFFETRHIAT =
®  [FFAHIL : 22— TFDOLRIRORES FITG LT, U M TRAGRLEAAE L SED. =PRI T v

A& L TCNDHEE RRIEMRHELD DORAZET MIZARPGRER AT R L, 22— PDER L T2 (2

JEAENT)  DIRFI ORGSR A~ T 5.
® HULH—NT UK P OLADFED E O FURD A T ADFED EITKIEDT 5. —FHY

T A% LTS EE EPIEMEEND) OFHCET /UIDBOREEIG AR L, —IAMER LT\ 5
B CIRGHMENT) ORISR P i AR5,

Q) TAMA T AT LEFIFALT-5ER

RE T o ORE IO A R D IR A FE G L. VAT AORA R 5 72IE, FRNCIER=E
IZBWC— OB AR ST LMENGH D, TNEFBRTH1-0IC, A7uv=r MCIE, SIEOLRIREE
BRHT 4 7RSS DRSS (FaiDR T 4 7 7ok F A2 R TG S5 u%i) BERE LT

JIERERE A I L7121, S AT ML DIHRE T Z321T200, SIEETE Web MEERE (FEROATED =D
fﬁiﬁﬂﬁ) 107

FERIZ 12BN, FREORISOREEY R 2 L— g VERSRENDEA: 6 44, T 7 2 —s3T L ARG D
U al—a VEREEREND S 6 LTI bz, 2 OOSEIBIT HEEEY S 2 L—3 3 LABROEIL,



TR DORAEIRAEA T O EBEHII R ORGSR, RIS AR SNSRI, A2 —
INT UARISEPER SIS, VAT DORIRRBIZR AT 1 T 7oK RS- LR LTz, SHIZZED
AL, MSRERERI TV < ORI A RRSR UTAE, SEBRSNIE DS ORESIEiGOIFENZ B Z [ 748
MEFBI L. 2B LY, XIT 4 75 LR SE2EHIERY, — LT 2 0TIk, 22—
FOITERVERIET D HDOTHD L2 5.

RO ORI IR FA T THRE L. GiiE3,5,12) .« ZD ) HLO—HIONTE, A p—3—%
kT HHRA My —T ¢ T AIGRTN, 2022 -2 AlGRCATIESniz. £z, oa v e lRld 5

-0\, FHEEIC BT Al

NI H DD, 2022 4-2 I
TR T ND A T = A BTN, OO  CHiE L=

By —F L TOHRRENT- G

I

msL2) , PEESRIATOMEGEEE G 1), SAEOHRRIN S X D BRI
Wacd (X 1) AHRRLUZ. BFEGUZRILCIE, COVIDIO LA AIEEIE R OREDT- 0, MHIAr Y a—L
SC12) . 7B, RUAT AITBWTHWSIL
AL 2,4,6,10) .

PROFI PRUFILE

Cognitive technology for forgetting
unforgettable memory

Junya Morita, Associate Professor at Shizuoka, discusses the mechanisms of negative
collective behaviours in online society, and technology behind combatting them

While web technology has drastically
changed our lives and society, emo-
tional problems that had previously
been rare have increased in number
and severity. Such issues are becoming
more serious these days, sometimes
inducing large-scale negative collective
behaviours such as flaming, cyber-

technology removes limits from
cognitive boundaries that had evolved
throughout the history of humanity.
Humans naturally forget information
that is not relevant to their current
task, and because of this mental
function, they can focus on the situa-
tions they encounter. However, the

bullying and @ . Although
the social and legal systems regulating
these issues have been actively
discussed, interventions based on the
understanding of the cognitive and
emotional mechanisms remain severely
underdeveloped

Concerning these mechanisms,
researchers have pointed out that the
negative side-effects of technology
are emphasised, and they are
metaphorically as severe as drug
addiction, creating repetitive overuse.
Such behavioural addiction can be
considered especially problematic if
users have symptoms of mental llness.
Rumination, for example, is a psycho-
logical state related to depressive

provides decay-less
information desired by users without
any time constraints. This conve-
nience induces addictive behaviour,
and people cannot resist using it even
when they are aware of the irrationality
of their own behaviour.

Interventions based on
simulation of mental
processes

Considering emotional problems
caused by the web as incompatible
with the nature of human memory,
Morita and colleagues engaged in a
research project under the Topic-
Setting Program to Advance Cutting-
Edge Humanities and Social Sciences
Research Responding to Real Society

mood that invoh petitive negative
thinking on a specific topic. Techno-
logically enhanced and socially accu-
mulated ruminative thinking could
cause a severe disaster in our society,
with synergistic effects through the
echo chamber mechanism.

From a more microscopic viewpoint,
combining such a negative mental
state with information technology
causes severe negative symptoms
through a feedback loop. Information

by JSPS. In their study,
they constructed a system that com-
bines cognitive modelling of human
memory with information prompts
regulated by physiological sensing.

Image prompt based on
behaviour logging

To naturally intervene in ruminative
behaviour, web advertisements such
as behavioural targeting can be used.
This type of online intervention is
assumed to prompt behavioural

changes conducive to psychological
health. Thus, the system collects user
experiences in natural web browsing
activities. When the user visits shop-
ping sites, the system automatically
collects product images displayed on
the browser screen. The collected
images are converted into a knowledge
structure harnessing images with
semantic attributes that are extracted
based on deep learning technology.
The constructed knowledge structure
is assumed as a semantic network to
allow the system to successively
retrieve images according to the
semantic association. The browser
extension program embedded in the
users’ web environment presents
such sequences of retrieval on the
browser screen as forms of web
advertisement.

Model of human memory
and emotion

The images sequence on the browser
is regulated with a model simulating
human memory, which in turn is reg-
ulated by the activation mechanism of
memory items, mainly consisting of
recency and frequency effects, Thus,
recently corrected and frequently
visited images are more likely to be
presented on the screen. With these
effects alone, the model naturally
converges to a specific memory item,
leading to repetitive displays on the
browser screen. To escape such repet-
itive memory recall, probabilistic noise
is added to the activation. If the noise
fluctuates widely, the possibility of
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escaping this feedback loop increases.
As a mechanism of modulating the
noise fluctuation, the variance of the
noise is mapped onto the activation of
noradrenaline. That is, when the
model is in a stressed situation, the
output of the model converges;
meanwhile, in a relaxed situation,
the model outputs a variety of
behaviours.

Mirroring/counterbalancing
heart rate variability

Based on the above model, Morita
and colleagues developed two types
of real-time parameter modulations:

value always outputs the same
images as having high recency and
frequency effect. Therefore, this
mirroring model where noise size
corresponds to HRV synchronises the
ruminative behaviour with participants.
Contrarily, the counterbalancing model
modulates the noise size as an inverse
of the user's HRV, thereby behaving
as a correction for the ruminative
behaviour. This counterbalancing
model plays a role of a technologically
enhanced homeostasis system that
regulates the user's memory recall
through web advertisement

mirroring  and ing
models. In the mirroring model, the
noise variance is replaced with the
user’s physiological state, which is
directly obtained from a heart rate
sensor. The memory noise based on
the current user's heart rate variability
(HRV) leads to a large fluctuation in
image retrieval when the user is
relaxed, because HRY increases in the
parasympathetic dominance state. In
other words, when the user feels
stressed and anxious, the activation

and
The developed system was tested
with a lab experiment where the
participants were first induced into a
negative mood. By observing the
recovery process in the subsequent
web-searching task, the effect of
the counterbalancing approach was
observed in users shifting out of the
negative mood. The users who were
presented with a sequence of coun-
terbalancing images reported their
moods to be less negative after the

task than those who were presented
with the mirroring sequence. From
this result, the approach taken here
can be seen as a possible candidate
for realising harmony between natu-
ral and artificial cognitive systems,
thereby balancing emotional issues in
this digital age
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