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W X M H Development of a Tactile Estimation Model Using Physical Parameters
Obtained from a Finger-Shaped Sensor.

Tactile perception significantly influences purchasing decisions and satisfaction. While industry-spec
ific tactile vocabularies exist, they hinder cross-material comparisons and knowledge sharing. This stu
dy aims to create a cross-industry tactile vocabulary and establish a framework to support tactile desi
gn using measurement devices.

1. Analysis of Tactile Vocabularies and Measurement Techniques

We reviewed tactile vocabularies, exploring their strengths, weaknesses, and evolution. The relation
ship between tactile perceptions and physical properties was assessed, focusing on prediction of tactil
e perceptions by using physical properties of each material.

2. Development of a Tactile Vocabulary

A total of 273 descriptors for 32 materials were collected and categorized into "sensory" and "affe
ctive" tactile descriptors. After evaluating frequency, adaptability, intensity, and similarity, 31 descripto
s were finalized.

3. Prediction Model Using Measurement Devices

Physical properties, including pressure, vibration, and temperature, were measured using the
Toccare system under human-like conditions. Ten machine leaming algorithms were evaluated, with
Bagging Regressor achieving the highest accuracy. The model successfully predicted 22 of 31
descriptors (14 sensory, 8 affective) with an R* > 0.6. Notably, sensory descriptors like "moistness"
and "hardness” and affective descriptors like "pleasantness” showed high accuracy.

4. Conclusion and Future Directions

This study developed a cross-industry tactile vocabulary and a framework for prediction tactile per
ceptions using physical measurements. These advancements simplify tactile evaluations, enable data a
ccumulation across materials, and pave the way for precise, rapid tactile design in various industries.

Future work will refine the framework and expand its application to diverse materials and
industries.
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