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Study on Tactile Spatial and Temporal Processing in Human Somatosensory System using
GIEmXMDEER | Behavioral Experiments and Event-related Potentials
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The dissertation contains descriptions of the four experiments and a general discussion briefly introduced below.

Firstly, a device which a novel automatic vibrotactile patterns delivery capable of perform the tactile cognitive
experiment is developed.

Secondly, a tactile numerosity judgments and position report experiment was conducted to examine the ability to
recognize and identify the location in fingers. The results confirmed that there is a difference in function of humans’
index finger and otherwise. Moreover, the sensitivity of distal phalanx part is higher than middle phalanx.

To further clarify the effect on vibrotactile stimulus counting abilities in older, a similar paradigm with tactile stimulus
numerosity task to investigate the effects of aging on counting abilities. The results showed that as the calculation trials
increased, the accuracy rate decreased in both young and old groups (p < 0.05). In addition, in the older group, the
decrease in the accuracy as the number of calculation trials increased was greater than that in the younger group. In
other words, this decrease in the older group may be explained by a reduction in working memory capacity, which is
directly caused by a decline in basic tactile cognitive ability.

In addition, electroencephalography (EEG) with high temporal resolution was used to examine the stimuli interval
whether modulate the balance of brain activity in human primary somatosensory cortex. In this study, we modified the
traditional spatial attention paradigm by adding the double stimuli with short interval to approach this question. The
results showed clear attention component of the single condition, but the suppression component of three interval
conditions seem dominant in the somatosensory areas. In detail, we found that the strongest suppression effect in interval
30 ms, and the suppression and enhancement effects seem counterbalance for both of interval 10 ms and 100 ms. This
processing may allow the human easily to discriminate multi-stimulations on the same body part.

According to the current situation, future studies will focus on tactile spatiotemporal integration with ERP technique.
I hope to find the neural mechanism of spatiotemporal integration and to provide important basis for the cognitive

neuroscience in human.
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