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Abstract
In this paper, we evaluate the potential use of commodity
video game hardware as an gestural interaction tool for sim-
ulation training. We consider two possible applications: (i)
in providing a simple and device free gestural interface for
users who lack gaming skill in the domain of emergency re-
sponse training, and (ii) to incorporate physical exertion into
simulation training. An initial evaluation found that users can
quickly adopt the gestural interface and use it to navigate
through a 3D virtual environment.
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Introduction
Both driving and flying simulators are widely used in their re-
spective fields, and combine virtual environments (VEs) with
real interaction devices (e.g., the driving seat of a car or cock-
pit of an aircraft) [1]. Implicit in the training is familiarity
with the interface and interaction devices themselves (e.g.,
the steering wheel or gear stick). Other examples of simu-
lated training that takes place in a VE include military [7], fire
safety [5], medical triage [2] and crisis management training
[3]. All of which use a mouse & keyboard interface. Unlike
a driving simulator, trainees have to learn how to use the
interface, but gain no benefit when applying this skill in the
real world. Also, mouse & keyboard interaction is much eas-
ier for those that play games, and are practiced in navigating
in 3D VEs. There are opportunities to combine realistic in-
terfaces with realistic VEs. Examples include the CyberWalk,
Omni-Directional Treadmill [4]), and gesture based gaming
[6]. They are, however, both cumbersome and expensive.
We can, however, turn our attention towards video games
technologies. The way in which we interact with video games
changed dramatically with the introduction of the Nintendo
Wii in 2006. Suddenly, gamers could interact using physi-
cal gestures rather than simply pushing buttons on a game
controller. More recently, Microsoft has joined this revolu-
tion with the introduction of Kinect; a motion sensing device
that allows gamers to interact hands free, and using their
whole body (see Figure 1). The Kinect can provide a low
cost opportunity for creating a simple free-handed interface,
and incorporating monitored physical exertion into training
systems. The proceeding section describes the technologies
used in this research, followed by a two potential applications.
The paper concludes with a description of an initial evaluation
aimed to identify whether gestural interaction, using the Mi-
crosoft Kinect, can be used to navigate 3D spaces.

Figure 1: The Microsoft Kinect device and the virtual world
used in the initial evaluation.

Kinect, OpenNI and Unity3D
The Microsoft Kinect provides full body motion sensing for
less than $200. It uses infra-red to measure distances of ob-
jects and generates a 3D view of the world. By feeding this
data into OpenNI (http://www.openni.org/), an open source
framework for natural interface devices, a joint recognition
algorithm allows torso, limbs and head to be tracked in 3D.
The coordinates of each of the joints can be detected and
converted into a series of gestures (e.g., detecting running
or walking by tracking the position of the knees over time).
This enables us to create a library of unique gestures specif-
ically aimed at virtual training.
Unity3D (http://unity3d.com/) is a game development envi-
ronment enabling the creation of rich virtual environments.
It is free for non-commercial use, and is highly configurable
through the use of scripts and plugins. This gives us the abil-
ity to connect to OpenNI though a DLL, and capture the real
time gestures recorded by Kinect. By using a script we can
modify the behaviour of the system based on the gestural in-
put. The combination of Kinect, OpenNI and Unity3D provides
a low-cost environment for researching gestural interaction in
VEs.



Figure 2: Five gestures captured by the Kinect: a) right hand
to right ear, b) both hands on chest, c) left hand to left ear,
d) running on the spot to move forwards, e) using left hand
to navigate (forwards, backward, left and right).

3D Navigation and Triage
In simulations where trainees navigate through a virtual
world, those who are experienced gamers can be expected
to perform better. Using Kinect, we aim to develop a library
of gestures to help those who do not have this gaming skill
by providing a simple and intuitive interface. In the context
of triage training for emergency services, where the state of
an unconscious body needs to be rapidly identified, we have
developed the following five gestures:
1) Check breathing - User place their right hand to their ear,
representing the cupping of ones ear when listening intently
(see Figure 2a). 2) Check pulse - Placing both hands on the
heart (see Figure 2b). 3) Use radio/phone - User places their
left hand to their ear (see Figure 2c). 4) Navigate - Using
only the left arm, it can be brought up to move forward, and
moved from side to side to turn (see Figure 2e). 5) Interact
with on-screen content - Using their right hand to control a
cursor, and relying on a dwell to initiate a click.

The aim is that the gestures represent real and natural ac-
tions, making it easy for trainees to remember the interac-
tions and getting them more engaged with the training than
simply using a mouse & keyboard.

Exertion Training
Emergency services such as fire fighters physically exert
themselves when tacking a fire or rescuing the injured. Train-
ing systems that use a mouse & keyboard interface do not
incorporate this exertion into the training. We believe that
adding a physical factor into simulated training will reflect
some of the real physical endurances faced by emergency
service staff, adding to the realism of training. As a starting
point for this, we have developed a movement gesture that
moves users forward in a VE as they walk or run on the spot
(see Figure 2d). When combined with the gestures above,
users will need to run to an unconscious body before they
perform triage. We hypothesise that the exertion will make
the decision making process more difficult, and therefore in-
crease the realism of the training.

Initial Evaluation
We performed a pilot study to compare gestural interaction
with mouse and keyboard for interacting with a virtual world.
The task involved navigating through a series of corridors
(see Figure 1). Six participants, five of which played video
games regularly, each proceeded along three virtual paths
(all of the same length) using three different methods of in-
teraction: (i) mouse & keyboard, (ii) using only the left arm
to both walk forward and turn, and (iii) using both arms to
turn combined with walking on the spot to move forward.
Each participant was given a short training period, then their
time to reach the destination was recorded, along with a brief
questionnaire. The interface order was counterbalanced, and
the following observations were made.



All six participants were able to complete the task with all
three interfaces, confirming the possibility that the Kinect de-
vice can provide an interface for using gestural interaction in
3D VEs. One participant commented that the gesture inter-
faces were fun to use. Further evaluation is required to see
whether this is a short term novelty or has the opportunity to
further engage people in training. This was, however, sup-
ported by another participant who said that with both the
gestural interfaces he felt more immersed in the VE.
As expected from the short time they had spent with the
Kinect device, all six participants performed the task quickest
with the mouse & keyboard. Future experiments would ben-
efit from a much longer training period. Five of the six partic-
ipants performed the gestural task they did first slower than
the second (whether it was arm only or walking+arms), sug-
gesting that throughout the experiment they were still bene-
fiting from experience.
Participants found the mouse and keyboard the easiest to
use, but also found the single hand interface easier than the
physical walking interface. It was observed that, for the walk-
ing interface, the software responded differently to each par-
ticipant based on the way they ran on the spot, from this we
can further improve the walking and running algorithms to
work with a wider variety of people.

Conclusion
We have shown how gestural interaction can provide an inter-
face for training simulations in VEs. There are two avenues
of further work: further evaluation of the gestural interaction
for navigation and triage, specifically with non-gamers, and
a more detailed investigation of physical exertion, including
its benefit, if any, on training for emergency service training.
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