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RA-I receptor plays an important role in human haptic perception, detecting the stimuli
that produce minute skin motion (fluttering, slipping, micro-geometric surface, low-frequent
vibration). The high-level understanding of human tactile sensing is convinced to provide
important hints for tactile sensor design by which raises the level of tactile sensitivity and
acuity of robots to human range. This study was motivated by the idea to look for such hints
through investigating the poorly known generation process and .spatial configuration of
RA-T tactile receptors. We expect to find the potential use of this knowledge in producing
| micro tactile sensors densely and designing high-sensitive sensor cover effectively. However,
both topics are not well-investigated at the moment. In this study, we conducted a series of
experiments to discover these missing pieces. Our approach includes both anatomical
method for investigating the generation process of RA-I receptors and simulation method for

investigating the effect of spatial configuration on them.

Firstly, we observed the development of RA-I receptor in-vivo by using conventional

fluorescent observation on cross-sectioned samples. We confirmed the development process




of RA-I receptor in ICR mouse. Consider the limitations of conventional method, we develop
a novel method involved with two*iﬁhoton microscopy and DiO staining technique. The novel
method allows us to repeatedly observe the development of RA-I on the same living mouse,
which is not possible in traditional methods. Early result of the two-photon imaging of MC
during development period leads us to an idea that the development of MC might be
triggered globally by the dermal events (for instance, the growth of phalanx, extension of
skin).

‘Se'cpndly, we develop a finite-element. model which mimic the three-dimensional

P éonfiguration of dermal papillae (the location where the RA-T receptor distributed). The

: ;;étf’éin energy density tends to concentrate more at RA-I receptor, in comparison with a
model with two-dimensional configuration of dermal papillae. In addition, this mechanical
response at RA-I receptor also appears to help discerning the spatial configuration of similar
indenters. In term of tactile sensor design, this finding could help improve the elastic cover

which usually reduces the spatial resolution of the sensor.

Thirdly, we seek an interpretation of the neurophysiological phenomena where the RA-I
afferent (innervated into RA-I receptor) fails to represents the stimulus with the width less
than 3 mm. We extended the previously developed model of skin with a transduction layer
and synthetic sub-model. The implementation of synthetic sub-model is based on the fact
that a single RA-I afferent usually innervates a number of RA-I mechanoreceptors. The
| output of synthetic sub-model appears to be well-fitted to the neurophysiological data.
Therefore, the model can be used for further investigating the mechanism underlying the
population response of RA receptor to many types of stimulus such as depressed patterns,
gratings, slipping. This finding also suggests the role of branching method in signal

pre-processing process at the receptor level.
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