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Haptic Perception Factor Analysis
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Abstract This study suggests a design process for vibrotactile interface that can apply haptic perception
factors reflecting human tactile mechanisms. This process consists of 4 stages: the haptic sense
requirement analysis stage, the haptic element analysis stage, the haptic perception factor analysis stage,
the haptic requirement detailed design, and the prototype implementation stage. The advantage of this
design process is that unnecessary tasks can be excluded in deriving and implementing user
requirements, by applying haptic perception factor analysis, and the biggest feature is that research
results on ergonomic mechanisms can be reflected in the haptic design, completes prototype
development simultaneously while determining the haptic requirements statement by performing user
evaluation, usability testing, and haptic feature optimization tasks simultaneously. This design process
includes all stages from wuser requirements to haptic function detailed design and prototype
implementation, so it is expected that general developers who lack expertise in haptic will also be able

to design user-centered designs, enabling design and implementation of haptic functions at a certain level.
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Table 1. A Summary of the Properties of Nine Tactile
1ol

Characteristics
Hapti
aptic Characteristics
properties
- Limited number of distinctive levels
Size - Large difference between sizes preferable
- A clear boundary is needed
- Limited number of distinctive levels
Frequency |- Low feasibility for simultaneously displayed
amplitudes
- Fair number of distinctive levels
Form - Similar tactile shapes should be avoided
- A clear boundary is needed
- Limited number of distinctive levels
Amplitude |- Low feasibility for simultaneously displayed
amplitudes
- Many distinctive levels possible
Position -
- Large distance between displays preferable
- Many distinctive levels possible
Rhythm |- The rhythms should be quickly recognizable
after their start
- Includes square, triangular, saw tooth, and sine
Waveform waves
- Requires sophisticated hardware
- Limited number of distinctive levels
Orientation |- The shape should not be rotational symmetric
- A velar boundary is needed
- Any distinctive levels possible
Moving
Pattern - The moving patterns should be quickly
recognizable after their start
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