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Figure 1: Conditions studied in the experiment. From left to right: VR views on the conditions DesktopKeyboard+NoReposition, DesktopKeyboard+Reposition,
TouchscreenKeyboard+NoReposition, TouchscreenKeyboard+Reposition.

Abstract

We study the performance and user experience of two popular
mainstream text entry devices, desktop keyboards and touchscreen
keyboards, for use in Virtual Reality (VR) applications. We discuss
the limitations arising from limited visual feedback, and examine
the efficiency of different use strategies. We analyze a total of 24
hours of typing data in VR from 24 participants and find that novice
users are able to retain about 60% of their typing speed on a desktop
keyboard and about 40–45% of their typing speed on a touchscreen
keyboard. We also find no significant learning effects, indicating
that users can transfer their typing skills fast into VR. Besides investigating baseline performances, we study the position in which
keyboards and hands are rendered in space. We find that this does
not adversely affect performance for desktop keyboard typing and
results in a performance trade-off for touchscreen keyboard typing.
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Introduction

Alphanumeric text entry is a major interface for many content production applications, from document editing, programming, spread
sheet editing, e-mail, web browsing, social communication and
many more. For effective work, people need a keyboard, mostly
physical one or a touch screen one, for typing, and a monitor that is
big enough to display the edited document well. As the size and resolution of the monitor has a major effect on the effectiveness of the
work, it is common to see work stations with one or more large area,
high resolution screens. However, there maybe different occasions
where severe space limitation prevent the use of large screens, such
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as when traveling on an airplane, or using tiny touchdown work
spaces.
Virtual Reality (VR) enables the immersion of the user in graphic
content, and may be used to simulate large displays, all around
the user, blocking any outside world distraction, and may require
a small stand alone headset, ideal for travel. However existing consumer VR systems, such as HTC Vive, Oculus Rift, or Samsung’s
Gear VR, can only support text entry using hand held controllers,
head or gaze direction. Such methods are tedious and slow, and
usually are used to enter very short texts, such as passwords and
names. Some past works have suggested dedicated text entry devices, such as wearable gloves [3], or specialized controllers [2], or
even a drum set metaphor (a Google Daydream app) which may be
found to be efficient, but may require a substantial learning curve
and could result in fatigue quickly due to the comparably large spatial movements involved
Another challenge, unique for current Virtual Reality headsets,
is the limited angular resolution. The wish to display a large horizontal field of view, typically of 90 degrees or more diagonally,
is addressed by warping a planar screen display using lenses. The
spreading of the screen resolution over such a large view angle reduce the angular resolution of the display, in particular around the
boundaries of the display. Some Head Mounted Displays (HMDs)
uses Fresnel lens to reduce size and weight of the headset, which
reduces the display quality further more. Display of text and the letters over keyboard keys requires a sharp display of high resolution.
Whenever current systems need to display virtual keyboards, they
do so over a limited field of view much bigger than the view angle
in which a physical keyboard is seen by our eyes in the real world.
An attempt to display keyboards in the virtual world at a scale that
will fit the user hands should deal with this limitation.
On the other hand, the vertical field of view of common HMDs,
is limited; typically to 35° downward from the center of the display to the bottom, compared to the large vertical field of view of
the human visual system, typically 75° downward from the nose.
The natural location of physical text entry devices, lying on a table
in front of the user, is not visible in the HMDs display when the
user looks horizontally straight ahead (e.g., in a desktop typing scenario). To be able to see the corresponding virtual representation
of these devices, at good resolution, the user has to rotate her head
down to face them. This pose can be potentially uncomfortable,

