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An exploratory study on comparative social cognitive science: a biological basis
of personal space
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This study aimed to establish a new study domain called “ virtual reality
comparative and social cognitive science” . We created computer graphic (CG) animal models in
virtual reality (VR) environments and tested whether live animals interact with those CG animals.
Marmoset monkeys stopped their on-going behavior when they watched a CG marmoset approaching but not

when they watched that of static image. We gave instructions on various chromatic body patterns of
cuttlefish to deep learning system, which enabled us to discriminate six chromatic patterns
(uniform, circle, disruptive, dark, line and eyespots) of cuttlefish with successful rate over 77 %
within 0.02 sec analysis time. We also succeeded to create the CG of cuttlefish that exhibit the six
chromatic patterns above and can move as well. This is the most elaborate CG system of cephalopods
so far. By using these systems, we can expect to develop unique behavioral test for animal social
behavior in the future.



B X C—19, F—19—1, Z2—19 (@)
1. WFSEBRIR S WD 5t

AHFZEBI AR LART 2> O IR E Z O SR ZE N B Z b CTE 0, ZNHDFEAY
B b (ERE) ZED L DICEEIRT A0 E W) BLUETHIEN T TE 7= (e. g., Kawai
et al., 2014, Biology Letters), L LHSBIMBAROEZFRL7-DI121E. B MIHT5
FRANRCATEN ST T <, AITFEME A IZ T 2R ECAT BN 2 R DM E R B D, 772, IR
XRMER DT, B N EIFEVEYIT, EREDHE LBV ITEI LRV O T, FUS
HECEREZEMTDZ RN TH -T2, 72& 21, HEITEORETHD [R— Y F L ZA—
A BEFRED ELTH, BT EREDER L2 X DI T8 Ly, 2 HED 5 & iz L
TOIEEERAET D Z L b b D, BWE A BRICHEIT 2 FIEOBRENRD T,

UL, BABBLE (virtual reality: VR) oA 7 T 08HEA, 7V — CTLERAIN S 2 fE
2BV 7 N T BHHATE S X277z, R HE OMBMIEE TIX, A DR L THE
HTHLV I FTRESNTL 5 VR ZE RED L. A BTN SROM LTS, [RIFEM{E
RO LT, EBROMEERNEEL L2 L0 RITEIZ R T 2 LRI T e,

2. WEDHB

ZOE) B ERANDZ LT, INETHREETH - 72, MERRIM AT D208
FREDZZ T2 L O ICE DT Z ENATHRIC R D, B MEEMIC & > THEIEOFEMIT 72013V |
ﬁﬁéﬁ\Kﬁ%fﬁé6t%@%ﬁmﬁﬁbfwéwf®ﬁ%@rﬂ—y+wz«~XJﬁ&
DX HTHEAL - WBEK L= ZIED 720012, E O TR D RFINET 528, [FL LI ICmott
xmﬂ%r¢$ﬁﬁ JSHE ﬁ%ﬁ@ﬁ@ké@%w&@ﬁﬁéoﬁwm X, B & AR S

ZERNZBN T, CG DORIFEMAAMA L OBiZ 2 b st 25 2 & T, ED L5 fTECAERNE L
ibéﬁ%ﬁmé EEENE LT,

Fo, FEREFIL N E T, BN - R EREMEE X —D—F RO MEH LTe~—
%?VFﬂQ%r%ﬁ@%TT t%%%# LTx7 (Yasue et al., 2015, 2018), HF4E
Flx, EFE L D=V F N ARX=ZAPNENEORENH D7~ (Asada et al., 2016), =
BIEET LV« v—Fky b ERGIEEO~—FE Y NTR—=YFIAR—RAEWKRTHZ L

EHE_ORE LT, @) pEEsA Ay

3. WHEDTTIE

3—1) VR it
18 : AW Bh 4 T
& A 7= ] A SEAT
ZEEMN v —Ft v h
LA 1D VR Ei A
fEL T,
3—2)v—F¥Ev |k
D FEER -

HX D X 5T/

D —VICAD  E= ,
Z— 2 L7 e e ’ . —
D> B RS &2 I IBE R T D 3l A £ L7z, ~—F & v FASEEICHE W THRIEZ AT
WAL X, v—FE v EROD kN CC BBV IEEGME L . El OB E >3 S0
TLHHED 2 5% B, CNOEHMEETT V- ~—Tty F6HiE, BED~—FL v b
4FAIZIRR L, J AADEL A%ZET F CORZ/S— Y F IV AR—ZADIEE L Lz,

[B2] EF*H X FBEBRERsv->2a0)

4. WFIERE

4—1) v—Ftv OWIEHE

HIbEEENMERENTHEE D (UE) ~—Ft% v ML/ Zuhn
DAZEES Aol 6 O~—Fy FREEL T B EH
PIEET /L (VPA) - ~—Ft& v MIFEHT7THLURNIZ, XD
OZFE L7, L2 L., VPA~—Ft v M. HIEECIIBLZ5
WCEEL7=b D0, T T 28Tl 6 AT 4 EAKE TH C6
~v—Fky "REEITLTH ) AL A%ESehroT-, TOX
I, ENENOEM TR R I THES ) AN Oz
FT (KE 12/) OERZRLEZLOTHDL, ZNHDOZ L0
5. FHBHELRI U L D/ =V F I AR=ZD/ N E N &N
IREEND,




Flo, ZOMRNL, 6 ZAWT, BMOEATEIZM L ZENMRETHL L, £t
MiTe hOITEN LT D 2 E B ARETH L Z 2R LT D,

Tbb, MRUMOBNE LTRIT 177 —F ¥ L V7 VT ¢ =ity &
bW REMET T —=FNAETHD Z L 2RRL TN D,

DAY | “Ffat” DAY2 “aii#t”
124 LR I L] 124 . -
0 ° 104
.
g g &
g ¢ . g s .
: .
ES 2
o o
UE VPA UE VPA
N=4 N=5 N=4 N=6

4 —2) SHBFHEOFILAE

FHEEE (A7 - Z3) IR SN REoaHER L A aofx T, 25 TELE KRG
ZHHFICRHNT 22N TE, 2ORBEE B REETH DL, ZoRarEEife LR T
ANRE—=IHET7 T =R O 2= — g AN TWANR, TOERE
m%ﬁwiﬁ TSI SN TV, ZOEERBBEIL, AT 4 ¥ — U REE, HREEL
BPE S SEEEM/SER TH B -0, BWIRTE A O/ F — 2 & BRI HR LR T 45 =
kﬂ%bwﬂgf%é Flo FEDRT 4 X2 — BRI AN BRSNS Z L I3 R ATEE

FARENBRT 4 X = 2N LTEDL IR aIa=lr—2a rEBITRo TN DDONEH

A%<_ %, BITEL Eéif%%bfw&w ZOEI Y RERE X, EHEEORT K
— 2 HEPHRT DR AT AEER LT, & 51T, VR HINEBRE L, AT 4 "7 — %5
ELEEEHOT = A—3a VAT AEERR LT,

KT 4 =B AT AOERICEE L CiE, EEFR 2R Lz, FEENTIRE L2 b
T 7agA O (G105 BifE) 2 Y —A L LT, AFEB KOO 2 v A DHEI & OHEE TF
W% 6 fEnEg X% —. (Uniform, Circle, Disruptive, Dark, Line, Eyespots) Z ¥ L

Uniform Circle Disruptive

Eyespots

6 DB H—

Circle ZFH & HIE I Ni=A A (TUARE)

foo ZLT, b & BT~
ST LOREFEIC LY BE)
Uniform Circle Disruptive Dark  Line Eyespots &M HE%) ﬁ:}f/ﬁ:‘:—?—ﬂ/%ﬂiﬁ‘z L/f’:o

48 FEIEZETNVTT A M

Uniform | 24 4 4 8 4 0 7

Circle o a4 0 1 0 0 w0  BEHSITL, KRGO K —2 D
s | Disruptive 4 o @ o 6 1 0 80 HEN ORI EF T &
Dark 0 0 2 @l s 0 a 86 A, BIEROFEI R T1% &

Line 2 2 3 0 - 0 3 84 A% %D\%E%?%f:o ifi\ [

Eyespots 13 3 3 ] 8 _ 1 66 1%@%'\%0:% Lf:ﬂ?{’?a'ﬂ&i\ 7
R B DL %G T 0.20 BT
% E (BB &2 OIEfE=R Thot, 2FEV ., EHEEHOR




T A E = RO ERE BT D 2 E N TE DB AT AOERIZKRT LT,
CDOVAT AL, —RT D EHBIRREER AR T 4 2= DT L RREE T 5, Bl A4
MNEREH-< J:b\iﬁ@J%é:éJ: IKHNZIR RN D BB ERNCB E VDX I R REAE L DN, £
DEIRIRMTETHOA B EZTOERRRZ =L EBIHTHZENTE D, T2, KEITKREG
EHUIESEDIHNET TV ab{To TWVEASL DOBRBIIMO TEH LW, ZO®EB Y 2T A
WXZEDXIBRA I BEDORT 4 RXF = L L HITHRHT 22N TE 5,

B:X L72A B OB (FeH) HETT—V 2 LizA B OHB] (Fe)

FHRBEDOT = A— g P AT LAOMEKICIE, Pl L7Z NS T7avs homigsr V) —2 L L
T, MGFoarEa—4% Y7 haefnz, UL, 6 oG ¥ — (Fifg) 25EL-
N 7agA4 DT =A== arBERK L, 2OT = A=y a 0%, (REICnz 8 3EL
T2HbOT, VT NVEA ATIRALEE ZBIERERLOTH D, BIEEZTO L Z A, B IEH
DHEBFEOT = A— a8 LTI, KAT AREBEL CEERICLENT- D TH 5,

A 71 C6 D—f| (o LB 2 52%E)

INORT A NRA— VBV AT AET 2 A= a VAT AR EDLEDLZ LT, 4 F
HEERNEHTEIRT 42— % ) TILE A LTHNHBIL, Z0OF —Z ICHESNWTT = A —
VALYV ATLADVRA BIHEFEDRT 4 XY — R & 2V TNH A L TEHSED LV,
T LUVTENER R (U T X A DMTEVHT - R AT L) ORI SN, AIF%EIX. %
DL 7eRAE RS LR EZRMETLILOTH S,

3l
= )
— =

UTNEA DATEGHT « RIH AT A

4—3) FHEERAHX
(BFgEARRFE . WFFE 0 e ONEHERF 2838 11X TR

UGdEsssmsa) GGt 2 fF)

(D Kawai, N., Nakata, R., & Kubo—Kawai, N. (2020) . Older adults exhibit greater
brain activity than young adults in a selective inhibition task by bipedal and
bimanual responses: An fNIRS study. NeuroReport, ##mifs, 31, 1048-1053,
DOI:10.1097/WNR. 0000000000001516

© Jl&fhsE (2019). @l IIXE2? e ther 50, 22-26.



(Fa%&R] Gt 14 1)

O AR, MHEE, JIEMsE, HER— WETEICID ) TV Z A LRGN T — 3 L
WE) LB EHDO T = A= a VAT A BAKERS BERKE 20214

© HPRFEIZE, )IEE, MHE, GhER—, JIIEMsE ¥ 2FHO HEMEICE b 2 BiOMRE RTEC
BT~ 2 M5 RO B AKPEY S BERE 2021 4

® Nakamura, M., Nakagami, A., Nakagaki, K., Kawai, N., & Ichinohe, N. Hyperactivity

in the valproic acid-induced marmoset model of autism % 43 [A] H AR KRS 2020

i

SIWEE], JUEEE RIS O B AGEENXIRGIES OB N O & m D DDy H AT

B2 HE3TRIRE 20204

WOBET, JHER— NV T Ly v laBIRILER NS T NI T AD A A MO #E

ZEET D, 4 BEEN WIS 2020 4

© EELEx, [FEESR— Effect of corticosterone blocking on memory—based aggressive

N

behavior in captive large—billed crow (Corvus macrorynchos). HAREIWLFEFESHE 80
R4 2020 4F

@ hHEEZRS, ARONE) M, JIEMSE QEEEGHE CORY ORI S (K
) 2T DN O —IEARIMREE (NIRS)  « DA E - MR =2 LT — v E
W — HCS (b 2—~raa=F— 3 VEBHIES) 20194

JIAf=E, FHEZRS, AREBER HENEHERLTWHDEDRVIALRET A7 —AER L
K SHD - FREEEN (P300) I[ZXHMFT ALHeEF2eEREs (F33E]) 20194

(© Nakamura, M., Nakagami, A., Nakagaki, K., Kawai, N., & Ichinohe, N. Elucidation of
biological rhythms in a non—human primate model of autism using a collar-worn
accelerometer NEUR02019 (The 42nd Annual Meeting of the Japan Neuroscience
Society) 20194F

O PR, FHE=L, JIEfhsE SFOMSHUEEIZET 2498 MANEHE L TV DG
ITAESPMEERN AU D05, MADGEE LTV DB TIIA LR, H ARG AR 2 55 36H]
K 20194

@ =EE], JIEMsE  HAJOERFHIILS REREICAEL SILDDOh HARRBIMEH 236
A R4 20194

12 Nakamura, M., Nakagami, A., Nakagaki, K., Ichinohe, N., & Kawai, N. Hyperactivity
in the valproic acid-induced marmoset model of autism HAREWLIRFSETIEIKKE
20194

@3 Nakamura, M., Nakagami, A., Yasue, M., Nakagaki, K., Kawai, N., & Ichinohe, N.
Hyperactivity in the valproic acid-induced marmoset model of autism
Society for Social Neuroscience 10th Anniversary Meeting 20194

@ AN, MHEHFE ®EFEICLD N7 7a0A4 D) T VEA LMEERZ— i BAR
B TEN R8RS 20194F

®@ ®

(E) G 4 1)

O FHEZR - JIIAHE [Tov=rvar A2 DEFREMFUZ O SH AR
ORABF] 56 W R REE -hEF- RN 5] EREEHE 2020 45 139-157 H

@ WHzE ¥ IO ARA—R—( TV VA EOBENRELEROHM] b2
[N 2020 % 232 H

© HHzE [Z=ommd @ 2oEREEEZE] FIRFEEMR 2020 4 264 7

@ Kawai, N. (2019). The fear of snakes: Evolutionary and psychobiological
perspectives on our innate fear. Springer Nature:Singapore. 187p.

(Z Dfth)
R Br— DA

http://www.cog.human.nagoya-u.ac.jp/~kawai/


http://www.cog.human.nagoya-u.ac.jp/~kawai/

50

2019
22-26
DOl
Kawai, N., Nakata, R., & Kubo-Kawai, N. 31
Older adults exhibit greater brain activity than young adults in a selective inhibition task by 2020
bipedal and bimanual responses: an fNIRS study
NeuroReport 1048-1053
DOl

10.1097/WNR.0000000000001516

14 0 1

NIRS

HCS( )

2019

P300

33

2019




Nakamura, M., Nakagami, A., Nakagaki, K., Kawai, N., & Ichinohe, N.

Elucidation of biological rhythms in a non-human primate model of autism using a collar-worn accelerometer

NEUR02019 The 42nd Annual Meeting of the Japan Neuroscience Society)

2019

36
2019

36
2019

Nakamura, M., Nakagami, A., Nakagaki, K., Ichinohe, N., & Kawai, N.

Hyperactivity in the valproic acid-induced marmoset model of autism

79

2019




Nakamura, M., Nakagami, A., Yasue, M., Nakagaki, K., Kawai, N., & Ichinohe, N.

Hyperactivity in the valproic acid-induced marmoset model of autism

Society for Social Neuroscience 10th Anniversary Meeting

2019

38

2019

37

2020

Nakamura, M., Nakagami, A., Nakagaki, K., Kawai, N., & Ichinohe, N.

Hyperactivity in the valproic acid-induced marmoset model of autism

43

2020




Effect of corticosterone blocking on memory-based aggressive behavior in captive large-billed crow (Corvus macrorynchos).

80

2020

la

44

2020

2021

2021




4

Kawai Nobuyuki

2019

Springer Nature

187

The fear of snakes: Evolutionary and psychobiological perspectives on our innate fear.

2020

256

6 139-157

2020

232

2020

264




(I1ZAWA Ei-ichi)

(10433731) (32612)
(IKEDA Yuzuru)
(30342744) (18001)




