MEORZERMNE -BHEMRICEENREFITZE

WEiB e

Bk A7

Influence of Posture on Perceptions of Space-time Configuration and Material Properties

Junji Watanabe"' and Scinob Kuroki

Abstract --- Touch is a unique modality with regard to its spatial representation. Peripheral
receptors are distributed throughout the entire body, and body parts can flexibly move relative
to one another. Therefore tactile space can be defined at least in two spatial representations:
those before and after the integration of the cutaneous information with the body posture
information. Although human can choose either of the spatial representations to perform tactile
tasks, the relationship between the spatial representations and judged attributes has not been
discussed systematically. Here we review psychophysical findings that provided insights into how
the cutaneous and proprioceptive sensations are integrated according to tactile tasks.
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Fig.1 Schematic drawing of perception only using cutaneous

sensation (Above), and that performed by integrating cutaneous

and proprioceptive sensations (Below)
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Fig.2 Schematic drawing of primary somatosensory cortex (SI)

located in the backside of the central sulcus.
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Fig.3 Tactile motion aftereffect [21] in normal posture (Above),

and in crossed finger posture during adaptation (Below).

The biases for the test were observed in the same direction.
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Fig.4 An example of congruent and incongruent motion
directions influenced by hand posture [23]. Comparing
congruent conditions (Left), the task performances of direction
judgments are degraded in the incongruent condition (Right).
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directions influenced by wrist posture [24]. Comparing
congruent conditions (Left), the task performances of direction

judgments are degraded in the incongruent conditions (Right).
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Fig.7 Comparing congruent conditions (Left column), the task
performances of temporal order judgment is degraded in the
incongruent conditions (Right column). The trend was observed
within an arm and between arms. The performance of irrelevant

condition was between the two conditions (Center) [30].
4 BHEDOHME

4.1 IRENERBOME

filif D B AEFN T D FEAR b DD — 2L T, 1R
B E B OMENFTOND. ZHETIS, Bk
TAZDWTHIEIG B G 3 HAE I TOB[15]. B2 JEH
¥ (7L 21X, 35Hz) DRENEHRIEISL-%, NEIG
PRENFIL D JE I Z Z OB E I 5 (7= & 212, 25Hz)



E2-RA MEORZERME - BUHEARCEZES/REFTEE

OT AMREENEINZ D&, B E R BANAS U= g
(ZEH T, ZOT AMEBNT IR E R 2 (]9 20HZ) (12
HREND. BRI (3.4 8i) TITo728918, 20
NERSBL G AR L C, IRENE R RIZ I L8 D
FBL P RDIENARETHD. LL, HEDLZAZE
DIH7eHE T, S BOMEEDFFZND.

42 REDHME

WA, FEABHII 21 72 DA AR AR B 2 R D 1R
JEHE D ZE RS MALFRIZHOWT, BEZ AL
[REFARTAFZEB1EFRIT T 5. ZOWFFETIE, X8 |
DD IR E R O R NFI S TnD. =20
TR = AR (e 20F, NZELER, i, 3
/) 2B X, Wi — DI (T2 Bl E, ke
ICRIRORNE AR R T 5L, RROFEE RN (B
L D[32]. ZOEERITIBNT, = DORIPRIZAZEL
1R, i, o548 (X 8 L) diFHns, AZEL
5, HE, /METRNZSGE (K 8 ) b, 20 R
DREV, ZLTC, ¥ 8 honkole, AFELIE, g, ¥
FRCildv, 48 O RIBINL & 2 /NE O 22 0L i (2 8
SHThH, M8 LEBERDONPITE LT, Fe, TR
EANFELIR A AZZEL Tl — o (hH L3 IR
WV AR L Th, T ROFE(ANZELIICEERIZAEL
720 [33]. DY, FHERTR T HIROEND, D%
AL E BIFR L0 E SRV B A 5. 2 T, IREDZE
WA EHALEZIE, B OZ R R S AT DRIOMH
AP AT) = X ENEFE L TWDBIENREEIND (K
1(A)).

Strong illusion
Stimuli

%

Weak illusion

Perce ption

8 FMIRDIEHUEAL (AT HRMIEAL TLDE,

FRDFROMRYINHIEICHLRERENELS (L)

[32]. BRI FOEBOZEMIEEHEEHL THERIEATLA
(), BEEZHENEDEFD(F)[31].

Fig.8 Thermal referral illusion [32]. The central neutral
object is perceived cold/warm, when the outer two objects are
cold/warm (Top). The strength is decided by somatotopic
distance (Bottom), not spatiotopic distance (Middle) [31].
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Fig.9 Tactile roughness aftereffect [34]. After adapting to

the rough surface (Left), test surface (Center) is perceived

smoother (Right), and vice versa.
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Fig.10 Haptic curvature aftereffect [39]. After adapting to

the convex surface (Left), flat surface (Center) is perceived as

concave (Right), and vice versa.
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Fig.12 Letters written on the palm can be perceived

differently according to the body posture [41].
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