EfEAXFZZHMBHRI NI U
Keio Associated Repository of Academic resouces

Title

SEAEOBERNT : N\ REEICEBALT

Sub Title

Mathematical analysis of body perception : focusing on rubber hand illusion

Author

7%, ¥ (Mori, Masaki)

Publisher

BR&EZAF

Publication year

2020

Jtitle

FERELESHRRAREERESE (2019.)

JaLC DOI

Abstract

BRTEZTLROFOBREEARTELRVAFOFIC, EXETHEHKA IEVELETS IS
cElckY, EREMBFILAROFOBEN BN EEFOFTHSD N ERKLU S ( Botvinick &
Cohen, 1998 ) . COULEHRRE, FN—/\D RBEEFREND, KHEGE,. ZN—/\0 R#EEZ
HEOLDEZELUOCHELCEZOFEZAVTHSH TR ZBENELE, ARRE. T/N—
N REETEUZBEAX—2 ( BHMER ) PERERE (RE- ME- AMHRE)OXH
ZALEBESHIZL, KYMENELOBREOU/NEDTF—23y (BEEL) 2ERITD LIC—
BTEDAREMEROTVREEATVS,

RFEER, RBREME—ASHERL. FHRISEERVELBIKL 2. EENICE. TILZT7L—
LRTOVIMBEZRAVT, FOYBNNUEE VS ERNFBEE AR TVRS ZERBEMZ4
Bl CNETOMRTE., ERSMEOBZHFEE L TEBENVLEOREDOIRTR (EEH
MOk ) BEDFENABVSNTELYN, AMRETR. TBENNEOBED2RATR (EEFEE
BiTHE ) ZAVAFEZRREMNICEILIL . COFEOEIUEG. FN—/\RBEICH Tz
BORAFMOBBEZRYRSARICEZIRICEVTEETH S,
BYBRZTIVICKR)RBRERELARIZDHHNENRTVS, 2020FE 1, 2019FEICHEIEh
EERBREZAVT, AARAREZRGETHEEEIC, SN\ REBEEOBAZEN U ER
DFBAIZEMBATVWELZVEEZEZTVS,

We feel that a rubber hand is the same as our own hand by being stroked simultaneously and
repeatedly with a brush etc. on the visible rubber hand and invisible our own hand (Botvinick &
Cohen, 1998). This psychological phenomenon is called a rubber hand illusion. The purpose of this
study is to clarify the rubber hand illusion using perceptual psychology and mathematical
psychology. This study clarifies the mechanism of body image (body ownership) and multisensory
integration (visual / tactile / somatic sensation) caused by the rubber hand illusion. | think that this
study has the potential to seek more efficient phantom limb pain rehabilitation (mirror therapy).

In this year, the experimental equipment was created and the measurement method was
repeatedly examined. Specifically, we created the experimental equipment by using an aluminum
frame or an acrylic plate to manipulate the physical position of the hand. In previous studies, a one-
dimensional version of subjective position answers (only in the horizontal direction) was used as
the method of responding to participants, but in this study, a two-dimensional version of that
(horizontal direction and depth direction) was established exploratively. The establishment of this
technique is important in that it allows us to deal with the problem of spatial anisotropy in the
rubber hand illusion.

Due to various troubles, the timing of releasing the experimental results has been delayed. In
FY2020, we intend to continue this research project using the experimental equipment established
in FY2019, and work to clarify the factors that cause individual differences in the rubber hand
illusion.

Notes

Genre

Research Paper

URL

https://koara.lib.keio.ac.jp/xoonips/modules/xoonips/detail.php?koara_id=2019000007-20190213

BREZBAZFZMERV AT NU(KOARA)ICEBHE N TWA IV TUY NEEER. ThThOEEE, FLFLEHRWRTECREL., TOEINGEFEERCL ST
RBENTVET, BIACHLE> TR, BEFRELEZETLTIRASEZ L,

The copyrights of content available on the KeiO Associated Repository of Academic resources (KOARA) belong to the respective authors, academic societies, or
publishers/issuers, and these rights are protected by the Japanese Copyright Act. When quoting the content, please follow the Japanese copyright act.



http://www.tcpdf.org

2019 4 FHERAET S (EAME) wrrpreasss 20078 S 20 T

il RIBEHREER B4 BT (A
MoEREE FEEE (300 (A) FH
B4 F g K4 (3558) |Masaki Mori

HHIERE (AAFE

S RMBEOHIBERNT SN\ —N\URERICEBLT

e (ER)

Mathematical Analysis of Body Perception: Focusing on Rubber Hand lllusion

1. HIREBRFROBE

B TEATLENFOERELABATELVESOFIC, ELETRBNDEYERLIEBTONSILIZKY . EBRSMEFXTLEDF
DEBAH-NELEEDFETHBNERELS (Botvinick & Cohen, 1998) . COMMBIRZ (X, S/A—/N\UREELIFIENS, KL,
SIN—NUREEZMEDEZEIUHREBELOEZOFEZEAVTHSHICTZIEFBAMEL:, KAEIX., SA—NUFEETEL
BEEAA—D (BIARAR) CEREHES (RE -ME - AERE) DADXLZHASN L, KYDEMNLZLORFEDNEYT—3
V(BERER)EERT DL TESARESEHD TS EEZTINS,

REEL, EEREMZ—NOERL., SHAAEZBYIRLSIRL =, EAMIZIE, ZIAITL—LOTHOIVILIREBEEEZRANT, F0OY
HHEE EODS EHAEESN 0T VLS ERBREM EER L. ChETOMETIL., ERSMEDOEEFZELTEENHLED
BEZD 1 RTR(EEARDAH)EEDFELAVONTELL, AMETIE., TEMMEDRZD 2 Rk (EEARERITA
B ZRNSEEEERMICHEILE, COFEEDFETIL. SIN—N\UREEIZETA2TEORESEOEEEIRYIRS TTREIZ/ 2 512
BLWTEETHS,

BALNSTIVIZEYERERE VT IRANENTINS, 2020 F£E(L, 2019 FEICHELIIN-ERBHBEAVNT, ANEEES
BT AEELIT. SN—NFEEOBAANENELLZEROHFRICRYBATNERNEEZTIVS,

2. MIRERRAEEOBE R

We feel that a rubber hand is the same as our own hand by being stroked simultaneously and repeatedly with a brush etc. on the
visible rubber hand and invisible our own hand (Botvinick & Cohen, 1998). This psychological phenomenon is called a rubber hand
illusion. The purpose of this study is to clarify the rubber hand illusion using perceptual psychology and mathematical psychology. This
study clarifies the mechanism of body image (body ownership) and multisensory integration (visual / tactile / somatic sensation)
caused by the rubber hand illusion. I think that this study has the potential to seek more efficient phantom limb pain rehabilitation
(mirror therapy).

In this year, the experimental equipment was created and the measurement method was repeatedly examined. Specifically, we created
the experimental equipment by using an aluminum frame or an acrylic plate to manipulate the physical position of the hand. In
previous studies, a one—dimensional version of subjective position answers (only in the horizontal direction) was used as the method
of responding to participants, but in this study, a two—dimensional version of that (horizontal direction and depth direction) was
established exploratively. The establishment of this technique is important in that it allows us to deal with the problem of spatial
anisotropy in the rubber hand illusion.

Due to various troubles, the timing of releasing the experimental results has been delayed. In FY2020, we intend to continue this
research project using the experimental equipment established in FY2019, and work to clarify the factors that cause individual
differences in the rubber hand illusion.
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