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Abstract

In recent years, smartphones with 6-inch or larger
screens have become popular. However, such large-
screen smartphones are difficult to operate with one hand.
Some functions for supporting one-handed operation
reduce the size of the screen to be displayed, which loses
the benefits of large-screen smartphones. By contrast, the
virtual touchpad supports one-handed operation without
losing the benefits. This paper proposes a virtual
touchpad that can manipulate a distant area and
accurately manipulate a close area by using a nonlinear
function. The user can move the cursor by sliding the
thumb within the virtual touchpad displayed at the bottom
of the screen. Within the close area, the cursor performs
the same action as the thumb, but outside the close area
it begins to move largely in relation to the move of the
thumb. A preliminary experiment was conducted to
compare eight virtual touchpads with different functions
and conditions, such as where the cursor begins to move
largely and whether the cursor coordinates are reset. Also,
further experiments were conducted to compare the three
best virtual touchpads with a conventional direct touch
operation, as well as to evaluate the proposed method in
terms of website operations. The results showed that the
proposed method could reduce the selection time and
significantly reduce the workload of the lower thumb.
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