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Abstract

Engaging Air-based Interface For Hand-grip Exergame

Takumi Muya

Exergames are games that allows users to play game and exercise at the same time.
However, exergames required a lot of movement spaces compared to conventional games,
which only uses mouse, keyboard or gamepad as its interfaces. Since exergames require
users to move their body to interact with the game, not everyone are capable or enjoy
playing exergames, e.g., people with disability maybe cannot stand up or move part of
their body, people that do not want to move their body.

Hand-grip exercise have been performed widely to increase ones hand grip strength.
It also widely used as a method for rehabilitations and stress relief. Compared to phys-
ical movement in commercial exergames, physical activity in hand-grip exercise require
less space and movement to perform while maintaining its exercise effect. However, con-
ventional hand-grip exercise is monotone and repetitive, thus not as fun as exergames.

In order to allow these people to have fun and exercise with less physical movement
requirements, Air device - an air-based grip interface for exergames was developed. Air
device utilise air pressure information as an input for the exergames. Users can use Air
device for playing games and doing hand-grip exercise simultaneously. A pilot study
was conducted to investigate users capability in interacting with the Air device and in
differentiating multiple pressure/squeeze levels. Using results from pilot study, a simple
rhythm exergame for Air device was developed. In order to evaluate effectiveness of
Air device, two user studies were conducted. In the first study, game engagement,

usefulness and exercise effect while playing the rhythm game using both Air device
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and keyboard were investigated. In the second study, exercise effect of Air device
and conventional hand-grip device were investigated using heart rate sensor for five
consecutive days. Results of the studies shows that users are able to differentiate two
level of pressure correctly with low error rate (j0.5%). Results also suggested that
playing game using Air device is more engaging compared to keyboard interface with
a significant difference. There was no significant different between usefulness of Air
device and keyboard, suggesting that Air device is as useful as keyboard for a game
input device. Results from second study shows that there is no significant different in
exercise effect of Air device and hand grip device, i.e., Air device has similar exercise

effect with hand grip device.
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