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Behavioral and fMRI Studies on Visuotactile Roughness Perception

PR DOER . . PN .

(AR K A S a2 B9 2178536 L OV MR AfF9E)
o _ | Bz 50 R Hilz BH R Hilz N (B
WXBEEREE ——

WHz e B

FRERXANBTOME

To differentiate a surface texture, human apply both visual and haptic information for the perception. We are focusing
in roughness, one of significant domain in the perception of textures. Cognition of surface roughness at the same time
in the two senses (tactile and visual) is still undeclared, and how both effects on each other could be intriguing.
Moreover, human sensations during roughness perception always involve in interaction, but a lot of brain’s response
during the interaction is still unknown. Additionally, the perception of roughness has been studied primarily in the
haptic domain, focusing on spatial factors. This raises the question on how the temporal factors affect the roughness
perception. Present thesis was divided into three studies to test these hypotheses.

The main objective of the first study was to explore how the two modalities influence each other during roughness
perception of fine surface. We designed two unimodal tasks and four bimodal tasks within both modalities using six
different fine surfaces and six different grayscale photos. We propose that the roughness of the interference stimulus
from different modality may affects subjects judgment and different between the two types.

In the second study, we measured brain activity during pattern perception using functional magnetic resonance
imaging (fMRI). We designed four types of tasks to discover the unresolved part of the brain during performing visual
and tactile interaction roughness recognition experiments. We intended to measure the peak value of roughness
recognition during the behavioral experiments and specific activation for the information from the tactile and visual
modality was seen in the fMRI experiment.

In the third study, we designed a visual base stimulation to investigate the temporal factors of roughness perception.
Visual stimulation with regularity and irregularity of spatial spacing were used in this study. The results showed a
more converged results during the perception of irregular spacing, suggesting the significance of spatial coding.
However, we also found the evidence of how visual temporal factors influence the perception of roughness.

The present thesis investigated the mechanism of roughness perception in visual and tactile. Future tasks for present
thesis include approaching spatial and temporal factors in each of both modalities and also in cross-modalities

perception to understand more of multisensory integration.
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