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Haptic System to Provide the Realistic Sensation of Virtual Impact
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ABSTRACT

As an effort to maximize the immersiveness of user experience in virtual redlity, there have been constant efforts to provide a user
with factile sensation by providing haptic feedback. Most of the haptic feedback methods, however, can creafte only limited or
unredalistic haptic sensations since they utilize affordable actuators such as a vibrotactile actuator. When it comes to martial arts fraining
or a game, the limitation of such haptic feedback is apparent due to the significant difference between the physical impact of hitting
an object and the sensatfion departed from a vibrotactile actuator. Noting this, we proposed a haptic impact system that can create
a haptic impact when the user hits a virtual object with the fist. The haptic interface uses a quick-return mechanism that can deliver
haptic impact feedback to a user’s fist. The realism of the haptic impact was evaluated by conducting a human-subject experiment.
The results indicate a significant effect of haptic feedback on the readlism of the virfual impact.
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Interface

Assembled Haptic Interface

(a8 1) e <lefmojAS| CAD ofo|x]. (=h:=&E
Bl £Z QlEjHo|A (9): 3ME QIE{Ho|AS| LY

(Figure 1) CAD image of the haptic interface (left):
Assembled haptic impact interface(right):
interior view of the haptic interface.
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Neutral Position

Actuation for Haptic Impact
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(Figure 2) Actuation of the haptic impact actuator.
A quick-return mechanism drives the
end-effector to create an haptic impact.
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(Figure 4) Virtual scene for the experiment (Left):
Left scene with experimental instruction
(Right):  Front virtual scene. A
participant blows a punch onto the left
square. A constant array of fists move
toward the right square, serving as
velocity reference.
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Perceived Subjective Realism
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