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要 旨

太さ知覚の視触覚統合における自己身体に関連した情報の影響

吉良 勇飛

視触覚統合における重み付けを検討した先行研究では，視覚入力にノイズを付加して信頼

性を低下させると触覚の重み付けが増加するという結果が得られている．しかし，触覚刺激

が実物ではない力覚呈示であり，刺激までの距離や自己身体などの対象以外の視覚的な情報

の効果も検討されていなかった．本研究では身体に関連する情報を操作することで視触覚の

重み付けが動的に変わるかを，触覚刺激として実物の棒，視覚刺激として VR 空間上にバー

チャルな棒を呈示し，太さ知覚によって検討した．各実験においては，太さ判断の基準とな

るモダリティによって重み付けが変わる可能性を検討するため，力触覚を基準に判断を行う

触覚判断課題と，視覚を基準に判断を行う視覚判断課題を設定した．触覚判断課題では触覚

刺激を基準に視覚刺激の太さを -10%，�0%，+10% で変化させ，視覚判断課題では視触覚

の条件を逆転させて行った．実験 1では自己身体から刺激対象までの距離条件を 200，325，

450 mm の 3種類設定した．対象に触れるときは自己身体の視覚情報を受け取るため，ハン

ドアバタの呈示で VR 視覚情報の信頼性が向上し，視覚の重み付けが相対的に大きくなる

と考えられる．そこで実験 2では VR空間に身体フィードバック（ハンドアバタ）を呈示す

ることによる影響を検討した．実験の結果，実験 1，2ともに触覚判断課題において視覚の

影響が見られず，視覚判断課題においては触覚の影響が見られた．今回は実物の触覚とバー

チャルな視覚を用いたことで触覚がより信頼性があったからだと考える．また，実験 1の視

覚判断課題における視触覚の重み付けは距離条件で大きく変わったが，その変化は一様では

なく，視覚による大きさ恒常性の効果が重み付けに影響を及ぼしていることを示唆した．

キーワード VR, 多感覚統合，視覚，触覚，重み付け
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Abstract

Effects of Self-Body-Related Information on the

Visual-Haptic Integration of Thickness Perception

KIRA, Yuhi

In a previous study examining weighting in visual-haptic integration, we found

that tactile weighting increased when noise was added to the visual input to reduce its

reliability. However, the tactile stimulus was a force presentation, not a real object,

and the in
uence of visual information other than the object, such as distance to the

stimulus and one’s own body, had not been examined. In this study, we examined

whether manipulation of body-related information dynamically changes the weighting

of visuotactile stimuli by perceiving the thickness of a real stick as a tactile stimulus

and a virtual stick in a VR space as a visual stimulus. In each experiment, we set up a

tactile judgment task in which judgments were made based on tactile force and a visual

judgment task in which judgments were made based on visual perception, and examined

the possibility that stimulus weighting would change depending on the modality used as

the criterion for judging thickness. In the tactile judgment task, the thickness of visual

stimuli was varied by -10%, �0%, and +10% based on the tactile stimuli, while in the

visual judgment task, the visual condition was reversed. In Experiment 1, the distance

from the self to the target was 200 mm, 325 mm, and 450 mm. Since visual information

of the self-body is received when the target is touched, the presentation of the hand

avatar is expected to increase the reliability of VR visual information, resulting in

relatively greater visual weighting. Therefore, in Experiment 2, we examined the e�ect
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of presenting body feedback (hand avatar) in the VR space. In both Experiment 1

and Experiment 2, no visual e�ects were observed in the tactile judgment task, but

tactile e�ects were observed in the visual judgment task. This may be due to the fact

that tactile tactile feedback was more reliable than visual tactile feedback because both

tactile and virtual vision were used. In Experiment 1, tactile weighting in the visual

judgment task varied signi�cantly with distance, but the variation was not uniform,

suggesting that the e�ect of visual size constancy a�ected the weighting.

key words VR，Multimodal integration, Visual, Haptics, Weighting
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