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Many kinds of switches are used inside the cabin. Recently, the switches without stroke tend to be used by technology advances and
styling demands. In this study, the evaluation structure of operation feeling and the switch characteristics were analyzed for haptic
switches that are the new type of push switches operating by finger.

Operation feeling of the switch is determined by mechanical properties transmitted to finger and mechanical sound. Mechanical
switch can be represented by F-S diagram (Fig.1). On the other hand, haptic switch can be represented by F-t diagram, because it

doesn’t have stroke (Fig.2).

Based on the results of principal component analysis, the relationship between the components of quality feeling and the charcterstics
of vibration is summarized (Fig.3 and 4).
Nine operation feelings were quantified to formulas. Finally, operation feeling charcterstics and perception mechanisms of operation
feeling were discussed in the paper.

a : Push operation force [N]
b : Release operation force rate [%] (= release / push)
c : Displacement [um]

d : Acceleration [G]
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Fig.3 Factor of the operation feel
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Fig.4 Functional deployment of quality feeling for haptic switch



