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Study on the Influence of Object Compliance on Softness and Pleasantness Perception
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Touch has two primary functional systems: discriminative touch and affective touch. The collaboration between these
two systems enables us to fully understand and perceive external objects. For instance, when we touch an object with a
deformable surface, the former allows us to discern the object’s compliance, while the latter provides the emotional
experience associated with it (e.g., whether it feels pleasant). This is essential for emotional development. However, the
psychophysical relationship between these two dimensions of tactile perception remains unclear. Therefore, the aim of
this study is to elucidate the psychophysical relationship between softness and pleasantness based on object compliance
and to determine whether this relationship changes with different exploratory strategies and perceptual tasks.

Chapter 1 introduces the concept of compliance, reviews previous studies from the perspectives of discriminative
touch and affective touch, and discusses several psychophysical experimental paradigms. Additionally, it provides a
brief overview of the purpose and content of this thesis.

Chapter 2 examines the exploratory strategies associated with two perceptual dimensions in an active pressing task
and compares the psychophysical relationships between softness, pleasantness, and object compliance. It also explores
the motor and perceptual mechanisms underlying these dimensions.

Chapter 3 examined whether different touch strategies influence the functional relationship between compliance and
the estimation of softness and pleasantness. Additionally, it examined the interaction effects of touch strategies and
compliance on the estimation of softness and pleasantness.

Chapter 4, based on a Two-Alternative Forced Choice experimental paradigm, investigated the discrimination abilities
for softness and pleasantness under different touch strategies. It discussed the relationship between the two perceptual
dimensions and compliance in the context of direct comparison tasks. Additionally, four different standard stimuli were
used to evaluate whether the discrimination abilities of these two perceptual dimensions change with varying levels of
compliance.

Chapter 5 investigated the impact of finger indentation depth into the object surface on the estimation of softness and
pleasantness during passive touch.

Chapter 6 presents the general conclusions based on the results of the four experiments and outlines future challenges.

The results of this study revealed the psychophysical relationship between softness and pleasantness. The differences
between the two suggest that affective touch involves a more complex psychological process than discriminative touch.
The relationship between softness and compliance is monotonic, whereas the relationship between pleasantness and
compliance is non-monotonic. Furthermore, this study also demonstrated that affective touch is influenced by a top-

down mechanism, which is affected by contextual tasks and psychological expectations.
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